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■yOUR NMAE GOLD STAMPED 



T HIS book — containing over 300 pages — size 
5 \ S l /2 inches, bound in green flexible 
leatherette, is a most useful desk tool for 
evcrvlKxly connected with the Radio Trade. 

The OFI ICI \L RADIO BUSIXESS-LOG AND 
GL I DR has been especially planned and laid out 
for the Radio Man the Executive, the Engineer, 
the Radio Dealer the Service Man. 

A wide variety of radio data, of constant reference 
value to the man engaged in the radio business, has 
been compiled for this first OFFICIAL RADIO 
BUSIN I SS-LOG AND GUIDE. It contains, in 
addition, conveniently arranged sjiaces for listing 
appointments, engagements and personal records; 
business references ; commercial information; diary 
and memoranda sheets, etc. 

Here are a few oi the features contained in the OFFICIAL 
RADIO BUS l\ MSS -LOG \KD GUIDE: Census of 

Radio I)ealer> Population of States and Big Cities — Retail 
Store Operating Expenses List ot Radio Set Manufac- 
turer? 1 ist of Vacuum Tulie Manufacturers List of Radio 
Parts Manufacturers — Bookkeeping Information for Radio 
Men -Underwriters’ Rules — Code tor Electrical Workers — 
Radio Service Man's lufornjatiuu — Useful Radio Reference 
Form a l ube Data Chart — Tables of Schematic Sym- 
bols ai d Haw to ULe Table of Broadcast Stations — 
Principle* Underlying Receiver Designs — The Service 
Workbench and Test Table — The Service Car— The Busi- 
ness End of Servicing Form Letters for Radio Dealers 
be Radio Mans Credo — 1931 Calendar — Important 
Holidays in 1931 Calendar of 1930 — -Calendar of 1932 — 
1^31 Record of Engagements, Appointments, by Days (182 pages) Place lor Keep- 
ing 1 ab on I hings to be l> ire ( Memoranda i Alphaletical List of Customers’ Names and Telephone 
Numbers Record oi Month!) Income ami Expenses- Records oi .Votes. Dues and Future Expenses — 

Records oi Insurances and Payments Interest Calculations and l S. Interest Laws Cash Discount 
Savings l able oi Dozen and Single Prices I abl e oi Time Payment Plans etc., etc. 

1 here are sample advertisements that will give a professional tone to vour advertising, and also a chap- 
ter on bow to pep np business the year ‘round. 

No Radio Man can afford to be without the book. It will give him knowledge which he cannot get 
in any other way. It will help him in his business, through the commercial advice and informa- 
tion contained in its pages; and. most important of all, it will stop money losses by providing 
ample space for recording all business transactions day by day. 

Every item in the OFFICIAL RADIO BUSI- 
NESS LOG AX!) GLIDE is compiled with the 
one tin tight in mind: How can the man engaged 
in the Radki 'Trade he assisted most efficiently? 

H we can lie make more money? ami How can 
he save iiMiifv? 



w H E Profits Most M/ho Serves Best 
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Special Offer! 

We will accept your pre- 
pnhlication order at the 
special price of $3.00. 
and we will gold-stamp 
vour name on the cover 
of the OFFICIAL RA 
DIO BUSINESS -LOG 
AND GUIDI if you 
will mail your order at 
once cm the coupon be- 
low. Once the hook is 
published, its price will 
be $4.00. You are saving 
$1.00 h\ ordering now. 



I lit OFI l( I \l RADIO HI SI XF SS-LOG AND GL IDE is a true assistant, 
a omusellor. ami a >ilent partner to the man engaged in Radio activities. It 
eliminate? account books; it hecomo bis private secretary, time-saver, business 
log and reference book. 

The size of the OFFICIAL RADIO BUSINESS-LOG AND GUIDE— 5 x 
inches- is such that it can he slipped in the pocket and carried around wherever von 
go a real portable office. 

The price of the OFFICIAL RADIO BUSINESS-LOG AND GUIDE is $4.00 
postpaid. It will be ready for shipment March 1, 1931. 



www.americanradiohistorv.com 



March, 1931 



RADIO- GRAFT 



513 




RADIO NEEDS TRAINED MEN 
Let Us Train You at Home for a Big-Pay Job 



G ET into the rich field of Radio via the 
Radio Training Association. Radio man- 
ufacturers, distributors, dealers are all eager 
to employ our members because we train them 
right, and qualify them for the positions that 
require better trained men. 



Would you like to work “behind the scenes” at 
Hollywood, or for a talking picture manufacturer? 
R. T. A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country, 
R. T. A. men will be ready to cash in on the big 
pay jobs that will be created. 



So great is this demand from Radio employers 
that positions offering good pay and real oppor- 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all -electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R. T. A. has arranged it9 course to enable 
you to cash in on this work within 30 days! 



Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R. T. A. men to the top. 

Because R. T. A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That’s why our members are in such 
demand — why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 



Mail Coupon for No-Cost Training Offer 



Memberships that need not — should not — cost 
you a cent are available right now. The minute 
it takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T.A. 
has done for thousands — and can do for you. 
Stop wishing and start actually doing some - 
thing about earning more money. Fill out the 
coupon and mail today. 

Radio Training Association of America 

Dept. RCA-3 4513 Ravenswood Ave., Chicago, III. 




Radio Training Association of America 

Dept, rca-3 4513 Ravenswood Ave., Chicago, 111. 

Gentlemen: Send me details of your No-Cost Training 

Offer and information on how to make real money in 
Radio quick. 



Name 
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•‘VARIABLE-MI'" TUBES- The problems of automatic 
volume control, band-pass selection, ami power detection, all 
to be combined with fidelity in a receiver's output, have led 
to the design of A.(\ tubes which have normally the amplifi- 
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oBooks-No Lessons 

‘All actual work in the 

rent Coyne Shops 

Dissatisfied with your present job? 
Not making enough money? Then 
come to Coyne in Chicago and learn 
Electricity in 90 days- NOT BY COR- 
RESPONDENCE, but by actual electrical work 
on huge motors and generators, power plants, 
substations, switchboards, auto and airplane en- 
gines. etc. COYNE HAS BEEN PLACING 
MEN IN BIG PAY ELECTRICAL JOBS 
SINCE 1899! 

Learn to Earn *60 t0 $ 200 a Week/ 

Every branch of Electricity is calling 1 for more Trained men. 

thousands of jobs are open, paying $60 a week and up — in Power Plant Work, 
Armature Winding, Auto Ignition, House Wiring, Radio Service, Refrigera- 
tion, . Wei ding. Aviation Electricity, etc. You can prepare for one of these 
fascinating Big Pay Jobs in 90 days. No advanced education or previous 
experience required. Mail coupon for proof ! 



FREE E1ECTRKAL JOB COUPON 



FREE EMPLOYMENT SERVICE 

Earn As You Learn 

P on t worry about a job! You pet free lifetime employment ser- 
vice. And if you need part-time work while at school to help pay 
expenses, we 11 gladly help you get it. Mail coupon for my Big 
rree Book. Get the proof! Find out about my special low 
tuition offer, my free Radio Service and Auto Electrical Courses. 
1 his does not obligate you. Just mail the coupon ! 

COYNF electrical school 

Mrnd H. C. Lewis, President Founded 1899 

SOO S. Paulina St., Dept. 31-81 CHICAGO, ILL. 



H. C. LEWIS, PRESIDENT 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 3I . 8( Chicago, III. 

Gentlemen : Please send me your big Free 
Electrical Book with 151 illustrations. This 
does not obligate me. 



Name . 



Address . 



State . 
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The 2nd Supplement 

to the 

OFFICIAL RADIO SERVICE MANUAL 



Is READY for Distribution 

SUPPLEMENTS No. 1 and No. 2 to the 
OFFICIAL RADIO SERVICE MANUAL 
are obtainable — 




O NE of the most important achievements in recent radio 
book publishing comes with the completion of the first 
and second Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub- 
lished every sixty days during the year. The pages of the Sup- 
plements are printed exactly like those in the OFFICIAL 
RADIO SERVICE MANUAL, and as each Supplement is 
added periodically it will be kept uniform with the original book 
in paper stock, (loose-leaf form) and in make-up. 

The second Supplement to the Manual brings that useful book 
right up-to-the-minute with the diagrams and schematic cir- 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1930 and 1931. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 
in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up-to-date in radio if he becomes 
a subscriber to the Supplements. The cost — only $3.50. a 

year is trifling, when it is considered that it is our intention 

to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 



Some of the features 
in the second Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Table of trade names in alphabetical order — listing the cor- 
responding manufacturers. 

List of Amperite line voltage regulators for standard 
receivers. 

Canadian circuits— circuits for which we have had many re- 
quests since the original publication of the Manual. 

Technical data of a practical testing oscillator. 



LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 2 



Canadian Marconi 
Canadian 

Westinghouse 
Sears-Roebuck 
Amertran 
Knapp “A” Power 
Edison 



Splitdorf 
A.C. Dayton 
Majestic 
Kennedy 
Sparks- 
Withington 
Robertson-Davis 
Lincoln 



Priess 
Garod 
Grimes 
R.C.A.- Victor 
Fada 

Silver-Marshall 

Telephone 

Maintenance 



MAIL 

COUPON 

TODAY! 



GERNSBACK PUBLICATIONS. Inc.. ■' 

96-98 Park Place, New York, N. Y. 

I curing* M'>« hir wrlil i’ll N on uro In outer hi> *uWrl|>j ion 
fur i In* Supphunenls uf the lirKUTAl. ICAIMO ^I'ltJ H h 
M \M VI. It in understood that the Supplements will ho 

nulled m me «! leu.t six times during the year. .No 

incut will he old driKl.Y. 



City. 



SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

*3^2 A Year 

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 

This is a very small cost when you consider that for the whole year a Supole- 
ment will be mailed to you every other month. Those who already own .he 
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
can be expected from a $3.50 investment in the Supplements to the original 
book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 
February 1st April 1st June 1st August 1st October 1st 
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YOU 

must 

HAVE 

NRI TRAINING 
to be a 

Certified 

Radiotrician 



My course is the ONLY 
■one that makes you a 
“Certified Radio- Tkl- 
Cl a\.” The U. S. Gov- 
ernment grants me exclusive 
right to give that distinctive title 
to all who complete my training. 

It will mean valuable recogni- 
tion to you in whatever branch 
of Radio you follow and will 
help Open the door to bigger pav. 

Even before you graduate I 
give you business cards and a 
“Junior R adjo-Trician" card, 

■which many of my students find 
helpful in earning motley in 
spare time. My course has helped hundreds 
of men. It will help you. Send for my free 
book and you’ll sec why. 

Seldom Under $100 a Week 

“Dear Mr. Smith: For 
the month of November I 
made £577 and for Decem- 
ber over £645, and January, 

£465. My earnings seldom 
fall under £100 a week 1 11 
say the N. R. I. (National 
Radio Institute- course is thorough and complete 
letter from graduate, E. E Winbornc, 1414 W. 48th 
Street. Norf. Ik, Va. 

Unlimited Consultation Service 

T on can keep your>clf posted on new developments 
without extra cost. Radio's change and growth hring 
new opportunities for the man who understands them, 
\ oil'll have our whole Staff at your service to keep 
you informed. 



RADIO 

Send for my Free Book 

See how Quickly ITmin^Vbu at Home 
to Fill a Bi^-Pay Radio Job 

In Radio more than in anv other held, the surest, quickest way 
to get ahead is through training} For Radio is in crying need of 
more well-trained men Competition is keen among the untrained 
fellows hut the way is wide open for men who know Radio! More- 
over, there arc plenty of opportunities to earn while you learn — 
many of mv students make £200 to £1000 in their spare time while 
learning. I hat is why 1 urge you to mail the coupon below for 
my free book. It tells about the great money-making opportunities 
that Radio offers trained men — and how vou can learn at home to 
become a Radio Expert. 

Many Earn $50 to $100 a Week 



Many of my graduates are earning £50 to £100 a week. After 
completing my training you, too, should earn as good or even better 
pay. Hundreds of fine jobs arc opening every year. Broadcasting 
Stations pay £1,800 to £5,000 a year to Radio engineers, operators, 
and station managers. Radio manufacturers continually 
need testers, inspectors, foremen, engineers, service men, 
buyers, for jobs paying up to £15,000 a year Shipping 
companies use hundreds of operators, giving them good 
pay plus expenses. Radio dealers and jobbers pay £50 
to £100 a week to trained service men, salomcn. buyers, 
managers. Talking Movies pay ns much as £75 to £200 
a week to men with Radio training Another way to 
make big money is to open a spare time or full time 
Radio sales and service business of your own. And anv 
day now Jclevision may open the wav to a new world 
of opportunities to men who know Radio. 

My Free Book Tells All 

Get the whole story. Send for my 04 -pagc book 
of facts on the many opportunities for trained men in 
Radio today. It has put hundreds of fellows on the 
road to biggeT pay and success. It al>n contains full 
information on the "Might cm Slar features” of my 
home-stud^ training, including Lifetime Kmptoyment 
Service to graduates. I back my cuurve with a signed 
agreement lu refund every penny ui your money if, 
after cumplelion, you are not satisfied with the Loson* 
and Instruction Service I give you. 4 Don't let lack 
of complete training keep you down, bill in and mail 
tile coupon NOW! 



National Radio Institute 
D ept, ICX. 

Washington 
D.C. 



6^ page 



Mail CouponToday 



I E. Smith, President 

National Radio Institute, Dept. ICX 

Washington, 1). C. 

Dear N I r Smith : Send me your free book 1 
want to know exactly what Radio ol ei$ (rained 
men — and what you offer in home-stud] Radio 
training. I understand this places me under no 
obligation and that no salesman will call 

Xante. 



State 
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Service Man’s HANDYBOOK 

WITH ADDENDA DATA SHEETS 



T HIS new hook contain^ a tremendous 
amount of the most important data 
of every kind — several hundred 
illustrations, wiring diagrams, charts, on 
every conceivable subject pertaining to 
radio sets, tubes, etc. The book is live 
“meat” from start to finish, and contains 
only practical information on which every 
radio man can cash in immediately. 

Just to give you a few subjects contained 
in the book, we mention the following: 



Prescriptions of a radio doctor 
Modernizing old receivers 
Servicing obsolete sets 
Operating notes for Service Men 
Service Men’s data 

Servicing automobile radio installations 
Curing man-made static 
Causes and cure of radio interference 
Notes on repairing “B” power units 
Constructional data on laboratory equip- 
ment 



A portable radio testing laboratory 
Servicing with the set analyzer 
What and how the Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man's data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 




$2;00PER COPY 



GERNSBACK PUBLICATIONS. INC.. 

96-98 Park Placo, New York City. N. Y, 

Gentlemen: 

As per your special offer. T enrKxc herewith n-mlttanrc of *2.00 (Canada ami 
foreign $2 2T. ■ wlihli pay* rhe entire amount <*n v>nr nnv b.Hik entitled RADIO 
SERVICE MAN'S IfANhVltOOIv with Addenda Data Sheet*. Ill leaf Joiiu. 

as dc»(M Hied ill RADIO- CRAFT. 



Name 

Street 



City and •• 



The Foremost Radio Service Authorities Have 
Contributed to This Book 



C. W. PALMER GKO. C. MII.l.KR 

LKOX L. ADKI.MAN J I'Ll l- S G. ACEVES 
SYLVAN HARRIS (’. W. TF.CK 

BERTRAM M. FREED PAL L L. WELKER 



IE WKILER 
J. K. HEINES 
F. R. BRISTOW 
and many others 



A NEW DEPARTURE 

E VERY Service Man, every radio man, every 
radio experimenter and every radio pro- 
fessional makes his own notes, draws his own cir- 
cuits and writes down his own observations and 
his own data. For these reasons, the RADIO 
SERVICE MAN'S HANDYBOOK has been 
made in loose-leaf form. There are s upplied with 
this booh 48 special ledger paper pages, square 
ruled on both sides so that you can take a leaf and 
place it wherever you wish, and write on it your 
own data. If you wish, you can also cut out data 
from other publications and paste it on the sheet — 
placing it in its proper position in the loose-leaf 
book. 

The total number of pages is 200 and the book con- 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
like it has ever been produced . The book is of the 
large size, 9x12 inches, and is in the same loose- 
leaf form as the Official Radio Service Manual. 
It has a semi-flexible cover with gold stamping. 

m~a7l c~o~u~po~n 'Fod^y 
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HUGO GERNSBACK 

Editor 




“ Takes the Resistance Out of Radio ” 



Editorial Offices, 96-98 Park Place, New York, N. Y. 



Tomorrow’s Radio Set 

By Hugo Gernsback 



T HOSE interested in the radio art have con- 
stantly wondered what the future radio set will 
look like, what its efficiency will he and, par- 
ticularly, what progress there will he made as 
far as the radio tithes are concerned. 

He fore the questions can he answered, let us look 
into the principles underlying radio reception. Take 
the ordinary aerial atop your roof. Surprising as the 
statement may seem, nevertheless it is perfectly true 
that every radio station in the entire world which is 
broadcasting (or transmitting code, for that matter) 
is represented there, right in your own aerial. It makes 
no difference how far away that station is: Not only 
theoretically, hut practically, the waves from a five-watt 
station located 12,000 miles away are impinging on vour 
aerial. Of course, you can not hear all these stations, 
for a simple reason only ; and that is, the sensitivity of 
your present set is not sufficiently great though the 
energy is in your aerial, just the same. 

When we started out with a crystal detector, its range 
was limited, purely because its sensitivity, as reckoned 
today, was exceedingly small. Next we had the vacuum 
tube and. when it first came out. its sensitivity, though 
much greater than that of the crystal detector." was still 
comparatively poor. With the newer tubes (such as, 
for instance, the screen-grid and the thyraton) the sen- 
sitivity has been stepped up tremendously. It may be 
said that a good modern midget set using only four 
receiving titles (the fifth tube being simply a rectifying 
device) easily replaces a ten-tube set of four or five 
years ago; that is, as far as sensitivity is concerned. 
And, indeed, our present little four-tiibe midget set 
gives a power which was undreamed of even three vears 
ago. All of this is due to the tremendous amplifying 
powers of the modern tubes. 

When I use the word “tremendously” I do so only 
in a comparative manner. Certainly, ten years after 
this is written, the present radio tithes with their “tre- 
mendous” amplifying power will be laughed at. It is 
conceivable that, ten years hence, we will have a single 
tube which will do all the work of the four or five tubes 
used today. It will probably be a combination of a 
detector and an amplifier, as well as a rectifier: the 
entire tube probably being no larger than an '80-tvpe 
tube of todav. 



Incidentally, if we measure the future by the past, 
that single tube will be far more sensitive than any- 
thing we have now. And, with a set containing such a 
tube, coast-to-coast reception will be a common every- 
day affair. 

\\ hat the future tube will look like, and exactly how 
it is going to operate, no one knows. The chances are 
that it will be a “cold” tube: that is. no heated filament, 
such as we have today, will be used to give us electron 
emission. 

1 he present tubes are. after all. only a makeshift. 
1 he introduction inside the tube of the heater element 
always gives rise to hum (created by the current sup- 
ply) which. I am quite certain, will not prevail in the 
future. An interesting patent has just been granted to 
a well-known radio worker, who uses the photoelectric 
principle in a vacuum tube for use in a radio set; 
here a small and entirely separate electric-light bulb, 
which may he quite small, throws light, which gives 
rise to the electronic emission, upon a cathode in the 
new vacuum tube. All the hum. and many other diffi- 
culties, are done away with by means of such a tube. 

1 hree or more tubes, when placed around a light-source, 
are thus energized at a considerable saving of current; 
and better reception is had all around. 

Tt would appear that the “cold” vacuum tube, which 
1 had predicted as much as ten years ago, is now about 
to become a reality; it certainly seems to be a step in 
the right direction. 

The important work of the radio-tube scientists, now, 
is to successfully step up the sensitivity of the radio 
tube. This will, of course, make our radio sets less 
complicated and cheaper to operate: and they will there- 
fore also not get out of order so easily. 

From a service point, this is important. When you 
have to service a set that has ten tubes, when some- 
thing has gone wrong with the set. naturally the diffi- 
culties are twofold in such a set when compared to 
one of five tubes, 

I he problems under discussion here are of course 
still largely in the future: but the thoughtful radio 
worker, I am sure, would like to know with a reason- 
able degree of certainty what lies ahead of us. 
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Service Men's Department 



This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds. 



Edited by JOHN F. RIDER 



CHECKING INACCESSIBLE UNITS 
By John F. Hitler 

A UADU) inrivcr is nothing more than 
;i coordinated arrangement of electrical 
units. Tlu- electric receiver of today ap- 
proaches, most closely, what may lie classed 
as a \vl lolly -interlocked system* wherein 
everv part is tied in with the next. This 
condition makes possible the testing of in- 
accessible units; perhaps we should not use 
the word “testing," instead say ♦‘checking." 
Time and again, it is found difficult to reach 
one or more units which are located in the 
innermost recesses of the receiver. But, by 
suitable analysis of the receiver wiring 
diagram, it is possible to locate a circuit 
whereof the unit to he checked is a part. 
Just how effectively he can cheek such units, 
depends upon the Service Man and his 
knowledge of wiring diagrams. 

If we examine a wiring diagram, par- 
ticularly that of an electric receiver of 
modern date, we cannot help hut note that 
the ground terminal is common to all parts 
of the circuit (at least, the “B— ’ terminal 
is common to all circuits)- In this con- 
nect ion we except just one part of the re- 
ceiver, the voice coil of the dynamic speaker. 
In very rare cases, it is also necessary to 
except the aerial circuit; hut, in the major- 
ity of instances, the ground end of the 
aerial circuit terminates at “15 — .” 

Starting at the “B — " terminal, we can 
trace continuity to every part of the system 
other than the two mentioned. The number 
of electrical elements present in the system 
between “B — ’* and the extreme end of the 
circuit is a matter of design. 'Unis, in the 
detector circuit of the conventional receiver, 
we mav iind the sections of the voltage 
divider, perhaps a filter resistor, the plate 
colliding unit and, mayhap, the radio-fre- 
quency choke in the plate circuit between 
the detector plate and the plate end ot the 
coupling unit. 

Of these units, one or more may he lo- 
cated in the power pack, and thus sep- 
arated from the receiver proper. However, 
with the receiver wiring diagram as a guide, 
and the electrical values of the parts marked 
upon the diagram, we can check not only 
continuity to the “B — " terminal, hut also 
Ihc electrical values of the different sec- 
tions in the divider. This is possible in 
the following manner: 

If the plate coupling unit located in the 
detector plate circuit is a resistor, its elec- 
trical value is marked upon the diagram. 
If the plate coupling unit is a transformer, 
its resistance may he approximated or de- 
termined by a D.C. voltage test across the 
terminals of the unit. The plate current 
flowing in the detector plate circuit may 




M R JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment may be addressed to him in care 
of Radio-Craft. 



he determined without much trouble. Ap- 
plying Ohm's law for resistance, and sub- 
stituting the voltage measured across the 
primary and the current in the [date cir- 
cuit, will determine the resistance of the 
winding. Assuming a fairly low value of 
resistance for the detector ILF. choke 
(about 25 to :J0 ohms if it is of the low- 
pass filter-system variety, and about 200 
ohms if it is used as an ordinary elmke) 
we find that the resistance measurement be- 
tween “B — " and the plate of the tube 
indicates the electrical values of the total 
divider. If the total resistance of the 
divider as recorded dot's not cheek with the 
measurement, individual measurement of 
the various sections is possible by cheeking 
between “IV — ” (which usually is ground) 
anti the various radio- frequency plate 
ei renits. 

It is, of course, impossible to quote every 
test which may lit* carried out in this 
fashion. Fat'll receiver presents its own 
problems. Take for example, the measure- 
ment of the circuit through the grid-bias 
volume-eont rol unit. ( )nt* end ot this re- 
sistance is ground and “B — the other 
the eat limit* of one or more tubes. To 

check the resistance of this font ml unit, 
the measuring instrument need not he placed 
directly across the control unit, which is 
usually bleated upon the panel and there- 



fore difficult tif access. Cheek between the 
ground anti the cathode. 

With "B — " terminal ns the common ter- 
minal, we can cheek every part of a “15 
eliminator system. It the “B — terminal 
is the most negative upon the eliminator, 
contact between “15 — " and the plate ter- 
minal of the rectifier tube (with the tube 
out of the socket) provides a resistance 
cheek upon the power transformer s plate 
winding. If the system employs two half- 
wave recti Her tubes, switching from one 
plate to the other permits cheeking each 
half of the winding. In ease's of this na- 
ture, it is not necessary to measure the 
resistance. Both halves of the plate wind- 
ing should show the same value of resistance 
when measured upon a continuity tester. 

With *‘B — '* as the common terminal, it 
is possible to cheek each ground connection 
to the chassis by cheeking between the grid 
of each tube and “15 — ." In work of this 
tvpe, it is necessary to refer to the diagram 
to locate any possible variation from the 
conventional turn'd grid system, in order 
to properly locate the circuit prongs for 
the resistance measurement. 

Investigation of a large number of wiring 
diagrams shows that the method of re- 
sistance measurement is preferable to ordi- 
nary continuity testing. This is particularly 
true when high-resistance units are located 
in many circuits; the ordinary continuity 
test, when applied to a high resistance, does 
not serve well to determine the approxi- 
mate resistance in the circuit. In many 
instances, the difference between 50,000 and 
100,000 ohms is appreciable, and manifests 
an effect upon the operation of the receiver. 
When it is cheeked for resistance, the vari- 
ation is immediately evident; when it is 
cheeked only for continuity, the presence of 
a fairly high resistance is indicated, but 
it means very little. 

The proper application of short-circuiting 
links across various parts of a system 
enables determination of the condition of 
the unit which has been short-circuited. 
Naturally such short-circuiting links should 
not be applied across voltage-reducing 
resistances, where this would tend to greatly 
Increase the voltage applied to the tube. 
The sole exception to this statement is the 
grid-bias resistance in the nidio-freqm*ncy 
end of the receiver, or the bias resist a net' 
in the detector circuit. A momentary in- 
crease in plate current, in order to find 
out whether or not the grid-bias resistance 
is open, will not injure the tube. Based 
upon the conventional tube circuit, such 
short-circuiting links may consist of a re- 
sistance of about 500 to 1,000 ohms, con- 
nected between the cathode and ground or 
(Continued on pope 555) 
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Operating Notes for Service Men 

Much of the knack of servicing comes from familiarity with 
certain receiver models. An old-timer communicates his pro- 
fessional experiences for the benefit of the craft. 



R ecently, an Kart “.\i<«i«i >r iu\ 

receiver was cheeked by ;i Service 
Man; the complaint being, no recep- 
tion. l\se <1 f a set analyzer disclosed 
1oit one defect : namely, reversed plate read- 
ing on the first audio and K.K. stages; others 
received proper plate voltages. This fact 
alone vetoed the suggestion of a punctured 
filter condenser. However, when the set 
was taken apart, it was discovered that the 
condenser connected to the set side of the 
“IF* choke was shorted. The condenser 
block in this model has colored wires (‘merg- 
ing from the block. The condenser in <pies- 
tion has a blue lead* which was clipped at 
the block; and a replacement unit of 2 mf. 
capacity was inserted ( Fig. I). The return 
or common lead is colored black. 

M bile neutralizing this model, some Serv- 
ice Men make a practice of utilizing a 
Stevens No, 1- "Spintitc.** This procedure 
will work, although allowance must he made 
for the capacity of this metal tool. How- 
ever, care should he taken not to short the 
wrench against the metal chassis; as this 
may blow one of the Ml A tubes. Inci- 
dentally, the ’71 A tubes are in a separate 
filament circuit, and removal of an Ml A 
will not out off or break tin* series circuit 
of the power tubes. 

Many bolster ‘'K2<f* sets on the market 
today are slightly different from their prede- 
cessors. As many know, this mode! employs 
grid condensers shunted across the grid 
suppressors. On the later model, a small 
aperture will bo noticed at the left of the 




proper value. 



By BERTRAM M. FREED 

first H.F. tube socket (facing rear of set). 
This opening is to allow insertion of a non- 
n ict a Hie screwdriver to adjust a variable 
condenser, which is connected aere«s the 
grid suppressor, instead of the formci fixed 
condenser. Adjustment of this condenser 
is not critical, hut the DX ability of the 
sot depends upon tin* correct setting. The 
condenser should he varied, for maximum 
response at fiaO meters, by means of a 
local oscillator or some powerful broad- 
caster at a frequency or wave near this 
figure. 

Atwater Kent has made it a simple task 
to line up tin* condenser gang in the new 
"Model 70" series \.(\ and D.(\ receivers. 
While heretofore, it was necessary to re- 
lease the rotors of the condensers to line 
up the gang, it is now sufficient to adjust 
the screws of the compensating condensers 
to accomplish the same job. These screws 




Fig. 3 

Details of the automatic striteh eontrolhno the 



phononruph motor in Radiol a and l 't'etor com- 
binations. It is discussed in the text on patte 
5 5 -I and necessary adjustments described, 



are located at tin* top of each section in 
the hallituh gang. 'I'he proper screw can 
be identified by the sealing wax over it. 

It seems that manufacturers are now tak- 
ing into consideration the fact that their 
sets must eventually be serviced. The 
Uriinswick No. 22 A.<\ “1‘nicont ml" shows 
this. Removal of the bottom plate reveals 
all circuits and < > onnections. However, un- 
less the Service Man knows bow, locating 
the line fuses is another matter. The shield 
can of the power transformer must be 
loosened, by the removal of the four screws 
holding it; and the fuses will be found 
cleverly concealed behind some insulating 
paper. 'Flic re arc two cart rid ge-type fuses, 
one in either side of the line. 

Intermittent reproduction in Majestic 
combination receivers was cured, in nine 
instances out of ten, by replacing the 
“phono" input transformer. The Majestic 
-4 |«0H" incorporates this unit in the receiver 
chassis. 



BLftCK CTQ FILAMENTS^ 
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/A" CHOKE 

;b* choke 



BLUE 



TO POWER TUBES pJ?E? N A DR.F° 



Fi*. 1 

7 hr short i no of the Condenser at the ritfht, in a 
" Model 21 ” f),C. Hart filter block, rci'erscd 
plate Voltatic Polarities. External replacement 
is easy. 

However, replacement has since been 
found unnecessary. The phono-pickup feeds 
into an input transformer which couples the 
pickup to the detector grid circuit by means 
of the peculiar throw-over switch. One 
side, of both primary and secondary wind- 
ings of this trims former, is grounded al- 
ready. In an effort to determine the cause 
of grounding, of the other side of the sec- 
ondary winding, one of these units was 
taken apart. The metal housing of the 
transformer folds over at the bottom and 
holds the cardboard terminal strip. Heads 
from the transformer come through small 
holes in the cardboard and are soldered to 
lugs; which are fastened to the cardboard 
b\ means of two flanges which pass through 
and are bent over to hold the lugs in place. 
Too many times has the Service Man found 
that one of these flanges had not been bent 
over, and was shorting to the core of the 
transformer. 'Phis has been remedied, by 
either bending over the flange or clipping 
it. Some dispense entirely with the lugs, 
by lengthening the transformer leads and 
bringing these up through the holes in the 
cardboard. 'Flic latter should 1 m* replaced, 
and the ends of the can should be bent over 
into place. 



Early Screen-Grid Models 

It seems that the* only way to remcd\ the 
complaints of hum on resonance and short- 
lived *22 screen-grid tubes, is to rewire the 
Freshman “t^-lti” set to use an A.C. *2t 
tube. The first step, of course, is to tear 
out the l 'X socket and replace it with a 

1 type; the procedure will vary with the 
type of socket employed. The same filament 
leads may he used, though this is a Tl volt 
winding (the *22 screen-grid tube is rated 
at volts at . IB2-nnipcrc) , for the ’21 
will get approximately 2 volts in most in- 
stances (See Fig. 2). In eases where the 
filament voltage under load is lower than 

2 volts, the *21 filament may he placed in 
parallel with the ’27 tube. This will deliver 
about l.!9 volts in most eases to the ’2k 

(('onfinneA on pa tie 551 ) 
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Leaves from Service Men's Note Books 

The “Meat” of what our professionals have learned by their own 
practical experiences of many years 



By RADIO-CRAFT READERS 



HANDY CONNECTIONS 
By John D. Hayden, Jr. 

T IIK usual run of test plugs, furnished 
with test sets and other equipment, art* 
soldered to tin* wires mid there must always 
Ik* four or five wires always at fuelled to 
it. If an old four-, and another old live- 
prong tube base, are cleaned out and then 
four or five stiff wires (about No. Hi) are 
soldered to four or ti\e plume-tip jacks, and 
then soldered into the tulu- base, we have 
a changeable plug. After the jacks are 
soldered the base should be filled with hot 
sealing wax. Yaxley jacks should be used 
as they are practically all enclosed, except 
for two small holes at the bottom which 
should be plugged with a little solder: be 
careful not to get the jack full of solder. 
With this plug, two wires with phone tips 
soldered to their ends can be Used, to con- 
nect to the plate, grid or filament leads at 
will. 

Volume and tone of the Silver Marshall 
“TSO” chassis can be greatly improved by 
the addition of a 1-inf. bypass condenser 
across the detector lead; there is 

room on the top of the chassis for this 
extra condenser. This also lowers the hum 
level of the set, especially when using a 
dynamic speaker. 

A 110-volt 1>.C. dynamic speaker is some- 
times hard to connect to a set: the Service 
Man may want to use it with a battery set 
where there is 110-volt AC. but no elimi- 
nator to supply the field of the speaker 
The hook-up shown in l*ig. 1 will often solve 
the problem: some speakers require a big 
filter, and others one of lesser capacity. 
Father an '80, with the plates wired together 
or an ‘81 rectifier may be used. 

Since the A.f. line gives 110 volts, the 
rectified voltage will he somewhere within 
the limits of suitability; t lie average speaker 
takes about to mills, the rectifier will de- 
liver it easily. If this arrangement can be 
used, no other transformer is necessary. 
There are many radio sets of the familiar 
neutralized type on the market today; I 
recently worked on a Silver- Marshall of this 
type and experimented a little to find tin* 
best setting. 

The set was neutralized at the factory 




Fig. i 

.-I convenient wrtuu of operating a 1 10 -volt D.C . 
dynamic speaker from the J.C . line. 



and, so far as oscillation was concerned, it 
was perfect: hut the volume was very low 
in the daytime. The neutralizing screws 
were so set that each could be turned about 
half-way around before it would oscillate. 
This caused tin* set to oscillate very easily 
at the* lower end of the broadcast band: it 
would not whistle at the upper end at all. 
I finally adjusted the screws so that it 
oscillated at the middle of the band before 
it did at the lower end. When this was 
done, one of the screws could be turned 
about a quarter round in either direction 
before it would oscillate: but the other 
could be turned only the fraction of an 
inch cither way. After this, the stations 
all over the dial came in with very good 
volume and tone. 



A PILOT- LAMP ADAPTER 

By Audie Robertson 

F OR the Service Man, the device shown 
in Fig. - is very convenient when work- 
ing in the dark corners of the set. A mini- 
ature socket, to fit a dial-light bulb, and a 
Imrnt-out bulb, the hast* of which forms 
the ping, with two flexible insulated wires 
are the only requisites. 




Take the pilot lamp out of the set, put 
it iu the socket of the extension lead; and 
screw the plug of the latter into the pilot 
lump's socket. The lamp continues to oper- 
ate from the set's current. Two-foot 
Icmls are usually enough. 



VICTOR SERVICE NOTES 
By John I). Hayden. Jr. 

O NE of the most constant sources of 
trouble, that I have found in the old- 
model Victors, is the breaking of leads to 
the voice coil on the dynamic. The dia- 
phragm of tills speaker is held around the 
edges with very thin rubber, and the dia- 
phragm moves further than in other speak- 
ers of this type. This trouble can he lo- 
cated very easily; there is no sound what- 
ever from the speaker, although the tubes 
light. If these leads are lengthened with 
some flexible wire, the trouble will not oc- 
cur again for some while. 

One of my customers, who owned a Vic- 
tor, complained that, while in the daytime 
he could not get the stations he used to. 



at night he could hear hardh at all. I pun 
examination 1 found a weak '80. In Ihc 
daytime the light-line voltage was high and. 
though the tube was weak, it gave some 



Fig. 3 

In recent J'ietor 
models, a tone eon* 
trol is mounted *n 
the paek\ so that the 
Service Man caa ad* 
just the set to his 
custonwrs ears . 







current; but at night, when the load on the 
line increased, there was not enough volt- 
age to work the set properly, causing the 
trouble mentioned. 

On this model, there is a tone control 
on the power pack. 1 find that many of 
iiiv customers do not know this, and I in- 
struct them in the method of using it; this 
helps to get their service call. 

The Victors that are equipped with phono- 
graph often need servicing. If the repro- 
duction sounds low and faint, the trouble 
may he located in the pickup. The arma- 
ture, which is supposed to move freely, 
sometimes gets out of line, and sticks to 
the side of the magnet or touches it fre- 
quently. By resetting the screws, found in 
the hood of the pickup, this trouble can be 
cured. In one other ease, where there wa 
no sound at all, the trouble was located in 
the volume control; the operator hud turned 
the control too far, and it had lodged be- 
tween the two stops and remained there. 

RECEIVER COMPARISON PANEL 
By Fred Lichtgarn 

D EMONSTH ATING various radio sets 
on the dealer's floor is made more 
convenient by the very simple idea illus- 
trated in F'ig. t, which 1 have found prac- 
tical and useful. Any receiver may he 
played at will; so that a quick switch from 
{('out in tied on pitf/e 5I>*2) 




.*!« inexpensive arrani/cmcnt for the display 
room, permitting the demonstrator to turn from 
one set to another to show quality differences. 
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The Service Man’s Open Forum 

His Opinions on Conditions and Practices in the Radio Business 



SIMPLE WHEN YOU KNOW HOW 

Editor, Rauio-Giiait: 

1 mu extremely sorry to sue that so many 
people, including the editor of the Service 
Department, doubt the veracity of my 
article which appeared in the November 
issue of Rauio-Gr \ rr, under the heading 
“The Klying Service Man.” 

Not so many years ago, a very eminent 
man proved mathematically that it would 
lie a physical impossibility to erect a struc- 
ture exceeding a height of 2(H) feet. He 
did not, however, foresee the use of struc- 
tural steel, which now carries the full load 
of such a structure, towering to many times 
this height. 

The methods that 1 use in servicing a 
radio are radically different from any that 
most Service Men use; this, coupled with 
what I consider the thorough knowledge of 

most circuits and — 1 hope — plain moil 

sense, enables me to test a set in an almost 
inconceivably short time. 

My portable broadcaster, which your I Edi- 
tor obligingly called an oscillator, is a bat- 
tery-operated, single-tube, shielded oscilla- 
tor modulated from a record by an elec- 
trical pickup, feeding the set through a 
dummy antenna. This, together with an 
output meter, gives a very thorough final 
test. This circuit is quite standard, cover- 
ing the full broadcast hand with no measur- 
able harmonies ( ? -Servin' Edifttr). 

The tester, for tube and circuit tests, is 
simplicity itself, once its peculiar features 
are understood. It is unnecessary to place 
an adapter plug in each socket and to place 
each tube in the testin’ in turn; this is a 
time-waster. The tester is coupled ouhf 
turn* to the circuit; and, in this one location, 
h’sls even a Victor “II K-kV or a Majestic 
in a matter of second# onl/f. 

These three pieces of apparatus wen* de- 
signed and built by myself, and any enter- 
prising Service Man could do likewise, if 
he is worthy of the name. 

'i on will please* note that very few repairs 
wen* made; these were ordered into shop to 
have the work done. 

During the six months between Sept. 1, 
lf)25> and Fell. 28, 1<>2<), I serviced 
radios by using the above-mentioned ap- 
paratus, and always quit work before 7:00 
p.m. — usually at 0.00 — covering 2.024 miles, 
or 1.1 (i miles per call. 

K. Dodil.AS Cl.KRK, 

West mount. P. ( t >., Canada. 

(Jilt* Editor of the Service Department 
comments only that In* would like to see 
the outfit mentioned; and that lie still 
douhts that a single test could he complete 
as dese r i I >i *d. — Edi tor). 



ANOTHER “BRONX CHEER” 

E<?i t o r, 1 1 A n u »-( 'it a FT : 

I am certainly sorry that Raiho-Crait is 
being relegated into the realms of “Liberty.” 
Hie article on page 207 of the November 
issue, by “The Hying Service Man” surely 
reminds me of the “\ ox Pop” masterpieces 
(0 I was almost tempted to cull him the 



“Flying Dutchman”; but, my respect for 
the Dutch forbids it; t hough it is popularlv 
said that “they don't amount to much.” 
May God forbid that this “Speed Marvel” 
shall ever pen his experiences of one of 
“his bigger days,” 

The only consolation which we “Slow 
Dmnhcits” can get from the perusal of his 
. light-ot-hand analyses is that, in one in- 
stance, it required him a full twenty-live 
minutes to discover that one partv was not 
at home. In another instance, he wasted 
fifteen valuable minutes in learning that 
he had a wrong address; and, in tin* last 
consolatory incident, Ik* “burned up” twen- 
ty minutes in making his “visual analysis” of 
die fact that one party had not called for 
service. In these incidents, at least, he is 
not superior to the rest of us. 

Some folks say that certain tilings im- 
prove with age. Say, Boy!! Won't this fel- 
low be a wonder when he grows up!!! 

Yours for faster service. Master Clerk. 

A uxo (’. A i.nuKCiiT, 

; *021 Fourth Are., A ., Hilliinjs , Mont. 



SOAKING UP BUSINESS WITH 
BLOTTERS 

Editor, Raiho-Chaft: 

\\ isliing you , as the publisher of the 
Radio Service Man's best magazine, a 
Happy New 'i car, I am sending one of my 
blotters to show the wav in which I have 
stimulated my business, and made several 
new customers, during the past two months. 

Sam Prick, 

Price's Hod in Service, 
Pottos, Texas. 

(The blotter, which Mr. Price uses to 
attract attention to his service, is repro- 
duced on about half-scale here. It is a 
good quality blotter, of fair and serviceable 
size after the coupon is detached. — Editor). 



ON BEHALF OF THE ENGINEERS 

Editor. R vino-Cu a it: 

With all dm* regard for the men who earn 
a livelihood by repairing radio receivers and 
kindred apparatus, it would seem as though 
the manufacturers of the equipment and 



apparatus involved should he interested in 
obtaining an improved class of service, when 
service*, is necessary, on their products, bv 
encouraging technically-trained engineers to 
enter service work for themselves in the 
various communities over the country, in- 
stead of depending on any person who signs 
for tin* agency of such-and-such a make of 
receiver to provide service on same when, 
as a matter of fact the agent has not the 
slightest idea of what is meant by service 
and who labors under tin* mistaken impres- 
sion that a twenty-dollnr-per-week utility 
man can give real service: as it is in this city 
there are numerous concerns who are sell- 
ing radio receivers, and all of them, in some 
form or other, claim to provide service facil- 
ities on tin* sets they sell at least, if not on 
other makes as well; as it is, while there are 
some splendid radio men in this community, 
they are not found around the service shops 
as a rule and it is a fact that there is hardly 
an agency or a service shop in this city, 
which has a population in the neighborhood 
of ninety thousand people, into which a per- 
son can go and receive an intelligent answer 
to a question involving technical radio knowl- 
edge. (Our correspondent here comes to o. 
period Editor.) 

The University of Nebraska has been 
turning out student engineers for many years 
who an* in demand by tin* Westinglimise and 
General Electric and other large concerns; 
it is a fact that many of these fellows have 
received a considerable amount of practical 
experience in t In* field of endeavor which 
they have followed up in school, ere tliev 
have received their diplomas and it may not 
he amiss to suggest that such men designed, 
built and operated the radio station at the 
University of Nebraska during the time it 
was under governmental supervision while 
tin* World War was in progress, and which 
was one of the important radio training 
schools of the day; moreover these same 
young men have planned, constructed and 
operate numerous broadcast s t a t i o n s 
throughout the l T . S. A. 

Perhaps it is pertinent to inquire as to 
why such men are not possessed of the qiiali- 
(Continned- on patfe 55(1) 
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Radio Service Data Sheet 



PHILCO “SCREEN-GRID PLUS” RECEIVERS MODELS 92, 
95, 95E, 96, 96A, 96E, 296, 296A, 296E. 



Perhaps tlu* 1 u*st known type of radio receiver 
made l»y the Philadelphia Storage Mattery Com- 
pany, Philadelphia, Pa., is found in the line of 
”Scrccn-< irid Plus** chasses. The circuits used 
iu the various models differ as follows: "Model 
92” is a 25-cycle model; the "Model 95.” the 
standard 60-cvcle, 110-volt chassis which is illus- 
trated liclow; the "951*”* is a 210-270-volt model, 
of the ”95”; "Model 96” adds a tone control; 
the ”96 A” is designed for 25-cycle operation; 
"96 E” is the "96” for 210-270-volt line supply, 
"Model 296” is the "96” in combination with a 
phonograph; "296 A.” the same for 25-cycle 
supply; and "296 E” is equipped to use a 210- 
270- volt power supply. 

Automatic Volume control and the "Multiplex’* 
linear power detector V4 f which has two element 
or "diode” connection of the type "27 tube 
giving exceptionally fine audio quality character, 
ize these "Screen-Grid Pins” Philco models. 

Since the ”95" is the foundation circuit, and 
is illustrated in the figure, data directly applica- 
ble to it will he first considered. 

The parts indicated in the diagram have the 
following values: Condensers C are the aligning 
condensers; Cl. C2, C3. ("4, the tuning capaci- 
ties; C5, C6, C7, C8, C9. CIO, C1I, 07, ( 22, 
C29, 0.15-mf,; 02. .0065-mL; ('LL 0 9. 0.5- 
mL; ("14, CIS, .05 mf. ; (15. C20, C27, l.O-nif.; 
(16, ('28, .0025-mf.; C21, .Ol-nif. (each); CJ3. 
0.25-mf, ; C24, ("26, 2-rnf.; ( 25. 0.15-mf, 

The resistors measure as follows: 1\1, 5.000 

ohms; K2, 20 ohms; ILL Rift, K18. 7(1,000 

ohms; K4, U5, K7, RI2, 250 ohms; K6. Rll. 

R 1,1, R 14, J^-mcg.; R8, R19, 13.000 ohms; K9, 
RIO, R21, 1/ 10-meg.; R 15. R25. D-nu g. : K17, 
25.000 ohms; K20, 8,300 ohms; R22, R23. 70 
(dims each side; R24, 800 ohms, Clioke Cli 
measures 200 ohms. 

Early models of the "95” did not have re- 
sistors R7 and R12; these units having been 

added shortly after production started. Their 
inclusion in the circuit prevents oscillation when 
using the "Uic.” terminal. 

Eolluwing are the readings indicated for the 
average set analyzer: filament potentials; \ 1. 
\"2. V3. V4, V5, V6, 2.15 volts; V7, V8, 2.2 
volts; V9. 4.5 volts. Plate potentials: Vl. V2. 
V3, 155 volts; \"4, zero; V5, 27 volts; \"6, 85 



volts; V7, VS, 250 volts. Control-grid poten- 
tials, VI, V2, V3, zero; V4, V5, 0.5-volt; V6; 
II.J- volt to 2.0 volts; V7. VS, 41 volts. Screen- 
< irid potentials, \‘l, V2, V3, 95 volts. ( athode 
potentials, Vl. V2, V3, 5.3 volts; V4. 0.7-v<dt; 
V5, \*6, 5.5 volts. Plate current, Vl, V2, V3, 

4 tna.; \ 4, \ 5. zero; V6, 2.5 ma. ; V 7. \ 8, 28 
ma.; \"9, 43 ma. |ht plate. The current drain 
of the screen-grids of Vl, V2, \ 3. is 0.8-ma. 

The cedor code, or other identification, of the 
resistors is as follows: Rl. golden yellow: R2, 

flat wire-wound; R3. R16, R18, jade green; R4, 
combine)] with C7; R5, combined with (8; Kft. 
Rll, R 1 3. battleship gray; R7, combined with 
(’ll; UK, R 19 I Belgian blue: R9, K10, K21, sil- 
ver gray; R 1 5 . R25, white; RI7, auto buff; 
R20, wire-wound tube. 6 in, long; R22, K23, 
flat wire-wound, ceil ter -tappei 1 ; R24. wire-wound 
tube. 2 in. long. 

The iwwer transformer's connections may he 
determined hv referring to the diagram; observe 
the lugs of this unit with the chassis inverted 
and the power transformer at the right. ( taint- 
ing from left to right, the top two are. 1. 2; 
second row, 3. 4, 5, 6; third row, 7, 8, 9. 10. 
Two leads are primary connections; instead in 
the "96," two lugs at the left of 1 and 2 arc 
provided. 

In the 25-cycle models, condensers C24 and 
C26 rate 3 mf. ; and condenser ("25, 0,3-tnf. 

In the Models ”96” and ”296." resistor R2 
and switch Sw. 1 are not used; see the smaller 
diagram (detail A) at the lower left. Also, the 
dynamic reproducer plugs into the circuit ^ at 
XI, X2, X3, X4, The tone control C21-Sw4 
is found in the ”96” and "29o." Condensers 
("23 are not used in the "Model 96”: hut they 
arc retained in the “296.” ('ontlcnscr C22 is 
not found in the ”96” and ”296” chasses. 

In these last, the pilot light V10 may lie re- 
placed without removing the chassis front the 
cabinet; merely remove the screw fastening the 
lamp bracket to the condenser housing, and 
bring the bracket out over the condenser. 

When taking voltage readings, keep the R.F. 
shields on; and tune to eliminate circuit oscilla- 
tion. The 'two condensers (*23 are provided to 
reduce the tendency toward circuit oscillation. 

In the diagram, the standard pick-up con- 



nection is shown, using a high-impedance pick- 
up. In a few early models of the "29n there 
will lie found a low- impedance pick-up and a 
special matching transformer; the latter is part 
"No. 4145.” The lubricant of its turntable 
motor's worm-gear is clear petroleum jelly: and 
of the motor, a few drops of clear, thin oil. 

The "Screen-Grid Plus” receivers are to be 
aligned at some frequency l>et\vcen 1 2*10 and 
1400 kilocycles; first adjusting the aligning con- 
denser of C4, If it is desired to use the meter 
method of aligning, a convenient manner of mak- 
ing the test is to connect the negative side of a 
256-volt ( lOOO-ohins-per-volt ) nu-ter to the 
chassis; and its positive side, by means of an 
adapter ping, to the cathode of \ 3, Align for 
maximum deflection. 

In detail 15 (lower left) is shown the arrange- 
ment of the condensers in the filter block ”Xo. 
3754”; at (', the tube layout. 

Reception may be improved if the position of 
the line ping is reversed; this change will lie 
particularly noticeable when the receiver is be- 
ing operated with the connection "I.OC” (to 
which may be attached any short wire, or a 
had to metallic wall lathing). Do not operate 
the receiver without a good ground connection. 

The light -line connection for the turntable 
motor and its switch is in shunt with the pri- 
mary of the power transformer; and is shown 
dotted. 

In some receivers of the "296” model, the 
motor's sjiced control will !>e found below the 
motordmard ; it is to lie reached from the hack 
by a screw-driver. 

"Fuzzy,” distorted, or noisy reproduction in 
this model may lie due to the inotor-lioard's hold- 
ing screws being too tight to permit the motor 
to "float” in tile gnm-ruhlier washers provided. 
l.ack of lubrication may cause the same e fleet. 

Chcmically-pnrc vaseline may Ik- used to 
eliminate noise due to the contact arm s rubbing 
on the wire of the volume control. R14. 

In locations where it is impossible to get a 
low-resistance ground connection, it is advisable 
to detune slightly the first aligning condenser 
shunted across Cl; alnnit onc-cighth of a turn 
is usually sufficient. This will reduce the ten- 
dency toward circuit oscillation. 
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BRUNSWICK MODEL B-15 “UN I -SELECTOR” RECEIVER 



This screen-grid receiver, a product of tile 
Brunswick Radio Uorp. , New York < "Sty. incor- 
porates four of the 2-volt type- *32 screen-grid 
tnln-s (three R.K. stages and a screen-grid de- 
tector. to obtain high amplification); a type ’30 
A. I' atuplilier; and two type *31 power tubes in 
push-pull. The completed receiver is designed to 
operate three "I*'* batteries, a “U ’ battery, and 
2- v t ilt “A" battery, particularly the Kveready 
type A-600 '* Air-Cell.'* 

The values of the various construction units 
are itemized in the following list; 

Resistor Rt, 750,000 ohms; R2, 250.000 ohms; 
U3. 5011,0110 ohms; R4 (tone-control variable 

resi-tor). 0-50,000 ohms; R5, 2 megs.; R6, fila- 
ment current limiting resistor, 0-6-ohni* 

The condensers in the "B-15“ have the fol- 



1.1 ma»; Yd, 0.03-ma. ; Y5. 2.4 nia.; \Yi, Y7, 

6.2 ma. 

I'roin consideration of these figures it will be 
noted that the total plate current consumption is 
only slightly over 18 ma. 

The color code of the resistors iwd in the 
“B-15“ is as follows: Rl, purple; R2, blue; R3, 
black; R5, green. 

The reproducer is special; this “inductor 
dynamic** unit reproduces low notes with more 
efficiency than the ordinary magnetic reproduc- 
ers. while it does not require the field-current 
supply used by the regular d> uatiiic reproducers. 

The moving voice-coils of the inductor dynamic 
reproducer, like the coils in an ordinary mag- 
netic reproducer, are of the liigh-inipedancc type. 

The small tone-c jntrol knob is located directly 
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At left. to{* nVw of the Brunswick "Model /?- 1 5 , designed to work with 2-volt tubes, 
an *' inductor dynamic" reproducer, and an air-cell “A'’ battery: the last unit, approxi- 
mately the sice of a storage battery . will be noted in the sketch at the right. 



lowing designations and respective capacities: 
U, Id mnif. ; Cl, tuning condensers, C2. (*3. U4, 
.000 425*mf. ; U5 (volume control) variable dual 
condenser. JO nnnf. ; C*6. (7. 10 nitnf. ; ('8, 
.0002-mf.; (“9 (“A -B” by-pass to chassis) (TO 
and IT 2 ,-mf.; (Tl. 0.14 nif.; U13, .0002-mf.; 

CT4 ,02-mf. ; (15. ,03-mf.; Utfi and U17, 1 mf. 
The A.F. transformer T has a ratio of 2:1. 

In connection with the voltage readings ob- 
tained. during analysis at the tulx* sockets, it 
must be remembered that, because of the large 
resistances in the plate and screen-grid circuits 
of the detector tufic, Y4, the reading on most set 
analyzers will be in the neighborhood of 5 volts; 
whereas, the values indicated, in the list below, 
are the effective operating potentials. 

The potential applied to each tube filament is 
the same— -2 volts. The plate potentials applied 
to lliese tubes have various values, depending 
upon the tiil»c‘s {msition in the circuit, as fol- 
lows: \T. Y2. Y3. Y6, Y7, 135 volts; Y4, 67.5 
volts (note comment above); Y5. 67.5 volts. 
Control-grid jxitcntials: Yl, Y2. Y3. Y4, Y5. 3 
volts; Yfi. Y7, 22.5 volts. Screen-grid poten- 
tials. Yl. Y2, Y3. Y4. 69 volts. The plate- 
current readings are as follows: Yl, Y2, Y3> 



below the "Uni. Selector” control, which is, really, 
a combination of two knobs; one of these gov 
eras the timing condensers; the others is a mul- 
tiple control. Bushed in. it ojicrates switch 
Swl for “local** station reception; pushed out, 
for distant reception. When turned to the ex- 
treme left, switch Svv2 is placed in its “off” 
position; turning it to the right puts it “on,** 
and continuing to turn this knob to the right 
increases the volume. 

The arrangement of the tubes in their sockets, 
and the location of the “C‘* battery, arc shown 
in the detail sketch. It will lie noted that the 
“A** battery’s terminal reading is 2.5 volts; in 
the set this is reduced to the required 2 volts by 
the drop through resist ir R6. 

The accessories are specially recommended for 
use in the Model B-15. The color code for the 
battery leads is as follows: “A — .*' “B — “ and 
“(' +** black; “A +.** white: “B -f 07' j." 
yellow: “B -|- 135,” maroon; “C — 3” (and 
chassis), brown; "C* — 12/t," yellow. 

There are a few precautions to he observed 
when checking this receiver; probably the irrnd 
important is not to use any method of testing 
which will put a short circuit across the tulie 
filaments, or the “A** supply. 



The reason for this is, that if the current 
fiutput of the air-cell “A” battery exceeds the 
value of U. 7 5 -amp., the carlnui electrodes of the 
battery will become filled with the electrolyte in 
the cells, and cannot again lie made to function. 
Service Men accustomed to shorting the “A“ 
circuit (as when a storage battery is used for 
the “A"* supply) cannot use the same test pro- 
cedure in connection with the air-cell battery 
without permanently damaging the latter. 

Another point to lx* observed is that this char- 
acteristic of the air-cell requires that no mure 
tubes than are shown here he employed in the 
circuit; consequently, a pilot light imi-t not he 
placed in the set as ail additional convenience, 
since these lamps usually consume at least 4 
amp. 

At the present moment, there is no convenient 
way of determining the life remaining in an 
air-cell battery; except by making a rough esti- 
mation on the basis of its normal life. This 
will he about 1,000 operating hours, when ojx- rat- 
ing a receiver of the type exemplified in the 
Brunswick “Model B-15,*' for three hours per 
day. A voltmeter of the low -resistance type 
will draw too much current, and will endanger 
the air-cell battery. Also, it probably will lack 
the accuracy required to determine the output 
voltage of the battery at □ particular point on 
its discharge curve; although, with a high- 
resistance voltmeter, a certain approximation of 
the "life-expectation” of the air-cell may Ik: ob- 
tained in this manner* 

It is a common practice among service men, 
in an effort to speed the testing of receivers, to 
successively tap the tubes in a receiver. In 
the "IMS** this is inadvisable, because the dan- 
ger of shorting the elements of a tulx\ and thus 
destroying the air-ccll "A” battery through the 
added current drain. 

Alxmt six quarts of water will lie required to 
fill the air-cell battery. It is not necessary to use 
distilled water; ordinary drinking water being 
satisfactory. 

This current-supply unit is of the “primary** 
type; that is, it generates its own current. Con- 
sequently, it cannot he charged like a storage or 
“secondary” battery. Also, unlike other primary 
batteries having a liquid electrolyte, this is not 
designed to permit replenishing the elements 
or the solution after the useful life of the 
battery has ended. 

C’are should Ik taken to use only the correct 
tubes in this set. as any change probably would 
cause an overload of the “A** supply. I "or this 
reason only tested tidies of rated characteristics 
should he used 

Unlike the average modern radio set, this 
receiver was designed for the use of a long out- 
door aerial, up to a hundred feet, well elevated; 
though its location, and distance from the near- 
est broadcast station, must lie controlling. It is 
intended for a distance-getter, having a rated 
sensitivity of 5 microvolts per meter, on the 
standard antenna. 
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How to Use the Service Oscillator 

A Time-Saver for the Service Man, and Means of Better Work 

By K. T. VKDDER and E. C. HUGHES, Jr.* 



T IIK details of flic const ruction of 
this oscillator wen* described in the 
December, 1000, issue of H.mihi ('ii.ut 
(page BOB). To increase the flexi- 
bility of the test c<|ni|nnent, it has been so 
designed that it may he operated from either 
the alternating-current house supply lines 
or from batteries. 

When the oscillator is to be operated 
from the 110-volt alternating current house 
supply, the selector-switch on the right-hand 
side is turned to the “A.C. on Filament'’ 
position. Before placing the tube in the 
socket, the “A.C. Filament Voltage” switch 
is turned to the proper position to give tin* 
correct filanieut voltage for the type of tube 
that is to be used. 

To use a direct-current filament supply, 
the selector-switch is turned to the other 
position, marked “Kxternal Filament Sup- 
ply.” Batteries, or other suitable source 
of direct current, are then connected to 
the binding posts marked “Kxternal Fila- 
ment Supply.” 

Care must be taken that the correct 
voltage for the tube being used is applied 
to the filament. This is very important 



Hither A.C. or 1).C. for Flate Supply 
Kithcr alternating or direct current may 
he used on the plate of the oscillator tube, 
by turning the selector switch on the left 
to the proper position. In the “A.C. on 
Plate” position, 110-volt alternating cur- 
rent is applied to the plate; and in the other 
position, on Plate,” the supply is from 

the two small 22 1/, -volt batteries enclosed 
in the carrying ease. 

It is, of course, possible to use alternating 
current on the filament and direct current 
on the plate, or Wee vet' so ; as well as either 
direct or alternating current on both the 
filament and the plate. Both the filament 
and the plate selector-switches are so ar- 
ranged that it is impossible to put both 
alternating and direct current on the same 
circuit at the same time. 

Coupling to Make Test 
In coupling the oscillator to a set for 
test, a lead is taken from the binding post 
marked “Coupling” to the antenna binding 
post on the receiver. In some cases, it will 
be found that the oscillator gives too strong 
a signal when directly coupled to the set. 



Sufficient signal strength may then he 
obtained by merely placing the oscillator 
near the set. The strength of the signal 
can he varied by \arying the distance be- 
tween the set and the oscillator. 

It will be noted that, on complete altcr- 
n ting current operation, tin* oscillator gives 
a much stronger signal than on direct -cur- 
rent operation, due to the radio- frequency 
coupling through the 10-volt power supply 
lines. 

By changing the resistance of the grid 
leak and the capacity of the grid condenser, 
the pitch of the modulated signal can he 
adjusted. 

Increasing the resistance of the grid leak 
or the capacity of the condenser will lower 
the pitch of the modulated note very readily. 

The milliammeter indicates the plate cur- 
rent drawn by the oscillator tube. Tims t ho 
test set indicates whether the plate and fila- 
ment connections of a tube are in an oper- 
ating condition. (Fond ionintf. to o limit 'd 
extent, os a tube checker. — Kditor.) 

When the oscillator is coupled to a set, the. 
milliammeter will show an increased read- 
ing when the oscillator is brought into reso- 
nance with the set under test. This is due 
to the fact that the oscillator oscillates less 
strongly, causing the plate current to rise. 

Using Oscillator as Wavemeter 

To use the oscillator as a wavemeter, it 
will first be necessary to calibrate the con- 
denser seale of the oscillator. This can be 
done by tuning a receiving set to various 
stations in the broadcast band whose fre- 
quencies arc accurately known. Then tunc 
the oscillator until maximum signal strength 
is heard in the receiver at the same point at 
which maximum signal strength was ob- 
tained from a broadcast station; care being 
taken that the receiving set is carefully ad- 
justed to the peak of the broadcast sta- 
tion's wave. I'lie dial setting of the oscil- 
lator is then noted, together with the fre- 
quency of that particular broadcast station. 

Ih taking several points in this maimer, 
a curve of frequency (or wavelength) 
against tlial setting on the oscillator can he 
plotted. It is essential that tin* same tube 
he used at all times for this purpose; as 
different tubes will cause a change in the 
calibration. 

If so desired, the frequencies can be let- 
tered directly on the dial, or a newly cali- 
brated dial substituted for the old one on 
the oscillator. 

In the absence of broadcast stations the 
oscillator will supply a signal suitable for 
testing at any desired frequency in the 
broadcast band. This band extends from 
500 to 1500 kilocycles. 

It will be found that the steady signal of 
the oscillator, used in conjunction with the 
service notes of the set manufacturer, is of 
great assistance in adjusting compensating 
condensers to obtain maximum signal 
strength. In addition, the oscillator can he 
{Continued on pa ye 5f»l) 




Upper left, adjusting the filament voltage before starting ; upper right, the oscillator used as a truer* 
meter. Lower left, adjusting the trimming condensers of a set ; lower right, calibrating the wavemeter . 
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Favorite Testing Equipment of Service Men 

And methods for its use to the best advantage in and out of the shop 



A DUPLEX TEST PROD 
By Alvin C. Porter 

T HIS device was inside liy the writer 
while set-testing in a factory, and proved 
ilself to be practical, making voltage read- 
ings much less troublesome. Ordinarily two 
prods were used; one for bias voltages, and 
one for screen and plate voltages. I5v in- 
corporatin'* a switch in a suitable handle, 
these voltages may be taken with one prod. 




The switch assembly consists of three 
I »l i. sph or- bronze springs mounted to a strip 
of brass, : ^-iiu*h wide and 2 :{ 8 inches long, 
with a (i/32 machine-screw ; they are insu- 
lated from one another and the screw with 
liber washers. A bole is drilled in the brass 
plate to take a push-lmtton a; shown in the 
drawing. the button is turned on a lathe, 
nr built up from a bakelite rod and a thick 
washer. The handle is hollowed out and the 
switch fastened to it with two small wood- 
screws. The hollowing may be done by 
roughing out with a large drill and finish- 
ing with a pocket knife. The center con- 
tact of the switch is connected by a short 
length of insulated wire, to a brass rod 
which is driven into the handle. One wire 
of a two-wire cable, about four feet in 
length, is soldered to the upper contact: 
tin* other end goes to the high-voltage post 
of the meter. The lower contact is con- 
nected by the other wire to the tow-voltage 
side of the meter. A knot is tied in the 
cable, to prevent it from pulling out of the 
handle. 

In practice, the upper and middle con- 
tacts are always in contact giving high volt- 
ages. By pressing the button, a low voltage 
reading is obtained. The negative terminal 
of the meter is connected to the chassis with 
a smalt clip. 



A SIMPLE TUBE TESTER 
By Vincent Campbell 

F OR tin* Service Man who cannot afford 
much for bis testing equipment amt I 
think there an* quite a few of ns — I think 
this simple and very effective tube tester 
will be of considerable interest. It com- 
bines ideas from many sources with a few 
original ones: and with proper use, will 
justify its trifling cost — a ven few dollars. 
The meters may he incorporated into the 
tester or, if the Service Man has instruments 



of the same type, lie may use open-circuit 
jacks where the meters are indicated, and 
employ his own. 

This circuit will test screen-grid tubes, 
by using the flexible cap lead for grid con- 
nection. The D.1M).T. switch Sw does away 
with any need for two extra sockets; thus 
reducing cost and increasing the simplicity. 
The tester may lie mounted in any form 
that pleases the builder and, since all of 
us have our own ideas in this regard, 1 
hesitate to suggest any speeitie mounting. 

The tube to lie tested is inserted in the 
proper socket, the resistance Kt being 
turned completely into circuit with the fila- 
meiit; Sw is set in position 2, and Swl is 
turned on. It I is then turned until the 
tube receives the proper voltage, as read on 
the 0-15-volt meter V. 'Hie tirst reading 
is then taken on the 0-25-sea le milliain- 
meter MA. 

Then press the push-lmtton K, and take 
the second reading; compare with the table 
reproduced ben*. (With low-priced, low- 
resistance meters, it would be well for the 




Fi*. 2 

In inexpensive home built tube checker 
U'Hf sene many purp,>ses <»/ the Service 



which 

Man. 



builder to prepare bis own chart ; using 
lubes of known rating. — /vi titor.) 

For screen-grid tubes, switch Sw is set at 
position I; and the cap of tin* flexible lead 
is connected to the cap of tin* tube being 
tested. 

The parts purchased by me for the tester 
were as follows: 

One 7'. .-volt, 2-amp., tilament transformer, 
T (SI. 25) ; 

Three Klcctrad “Type 1 »" resistors: Rl, 100 
ohms: R2, 1000 ohms; R3, 2250 ohms 

(£1.50) ; 

f hie (Yutralab 250-nhm power rheostat. It t, 

I \ ] *e "RR250” ( 75c) : 

Two sockets, I X and l * Y type (50c); 
f hre D.R.D.T. switch Sw (25c); 

< hie line switch Swl, on-off type, 110-volt 
(25c) ; 

One push-lmtton I\ (15c); 

One •‘Rcadritc’’ 0-I5-\o]t \.{\ voltmeter V 
(£1.50) ; 

One R tad rite 0-25-ma. I).<\ millia nunetcr A, 

(H5c). 

The prices quoted (total £7.00) are those 



for which 


the parts were picked up around 


New A'ork 


City. 1 am 


sure that this idea 


will come 


pleasantly t« 


♦ Service 


Men who 


have been 


called upon 


to test 


tidies, but 


lacked apparatus. 








Tube Chart 






Volts 


M it li amperes 


Type 


Filament 


K ( >pcn 


K Closed 


’ll M2 


l.t 


1 1.5 


2-2.5 


’2<i 


1.5 


1.5 


1 


T5 


2.5 


3 


11 


*2t 


2.5 


l 


2.5 


’27 


2.5 


1.5 2 


3-5.5 


’W> 


3.3 


1.5 


3 


’20 


3.3 


2.5-.** 


5.5 <> 


’22 


:i.:i 


2 


■1 — (• 


’01 A 


5.0 


1.7 


4.5-5 


’ 12A 


5.0 


2 


0.5 7 


’12 


5.0 


2 


1 li 


’to 


5.0 


.7 


1.7 


’71 \ 








’71 A j 


5.0 


3.5— t- 


12-13 


’< Ml A 


5.0 


1.5 


3.5 


M0 


7.5 


2 


l> 


’50 


7.5 


3 


10.5 


1 have 


not data on 


the new two-volt 


tubes; but 


those who come in contact with 


them, or i 


nt her special 


types, < 


an quickly 


determine 


with the aid of a few 


good tubes 


the proper 


readings. 







AN EXCELLENT OUTPUT METER 
By Roy E. Jessup 



A X output meter which I greatly favor 
over the vacuum-tube voltmeter is made 
bv the use of an output transformer, a 15- 
ohtn potentiometer, one double-pole douhle- 
tlirow switch, and a Weston “Model 125“ 
thcrmogal vanometer. The device can be 
built into a very small ease; it requires no 
flatteries, or power supply. 

(Continued on /wye 5l>3) 




tUermoiuilvouomCtcr. which reads very low I.C. 
currents „ is here used to measure the output of 
a receiver. 
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Location and Reduction of Hum in Electric 

Receivers 



Some causes of this elusive complaint , and trouble-shooting methods 

By C. W. PALMER 



T IIKRTC air a great ninny possible 
causes of hnm in every elect rie rc- 
reivcr. Any engineer who lias de- 
signed or assisted in the design of 
a set of this type will appreciate this fact; 
and it is surprising to the writer that more 
information has not been published on t lit* 
subject. 

A certain amount of hum, present in 
every electric set, is due to the tubes them- 
selves; and the engineer who designs the 
set, of course, has no means of reducing 
this hum voltage. However, the use of 
heater-type tubes, in all stages except the 
last, has contributed much toward tin* elim- 
ination of this trouble; and it is hoped 
that in the future, tube design will be im- 
proved considerably, in the reduction of 
hum and also in the matters of length of 
life and efficiency. 

The hum which is produced hv induction, 
in electric receivers of present design, is 
an important item, and due mainly to the. 
fact that standard design requires that the 
power supply unit be incorporated in the 
same chassis as the set. Vet, suppose we 
have a receiver with a separate power unit; 
In the installation, it is unwisely mounted 
in the top of a console cabinet with the 
power unit directly below it. The chances 
of a strong inductive pick-up from such an 
arrangement are much greater than in a, 
correctly-designed set with the power unit 
enclosed. 

Induction pick-ups may be divided into 
two general classes — magnetic and electro- 
static. Since each requires a different mode 
of elimination, we will consider them sepa- 
rately. 



Magnetic Induction 

The leakage currents built lip in the core 
of the power transformer (particularly if 
a single transformer is used for the tila- 
nient, plate and grid supply) are undoubt- 
edly the worst offenders in the matter of 
induction pick-up. The filter chokes must 
not he neglected; especially if an air-gap 
is employed to maintain a high inductance. 
( The average air-gap is equivalent to the 
thickness of a calling card.) Naturally, the 
first choke, carrying the greater percentage 
of A.(\ component in the current, must be 
watched most carefully. 

It is easily understood that the first audio 
transformer is the most susceptible target 
for magnetic leakage currents. (See Figs. 
2 and 3). Any hum picked up at this point 
is amplified several hundred times, in a 
good audio amplifier; and a comparatively 
small hum voltage may he increased to t rc- 
mendmis proportions in the speaker. 

By the first audio transformer, is meant, 
not only the transformer, hut the associated 
wiring and — last but not least— the tula* 
itself. This point is often neglected, even 
in some sets well designed in other respects. 
The electron stream in the tube is affected 
as readily by magnetic fields outside the 
tube envelope as by those within it; and a 
hum may be introduced from outside sources 
as well as by a field set up in the filament 
or cathode of the tube. This brings to 
mind an experience of the writer, some 
time ago, in tiesigning a receiver. 'Hie dies 
for stamping the chassis were all made be- 
fore it was discovered that a strong 1mm 
was introduced, under certain conditions, 
through the fact that tire rectifier and de- 
tector tubes were only n few inches apart, 




Causes of hum and places wheri- it is likely to occur, are Must rated in the diagrams a bove. If 
the pap, shown in Fig. 1 . has been shorted, hum oeenrs. In Fin. 2 . interchange of T\ and T2 
might reduce hnm amplification ; in Fit). 3 . another cause of feedback is shown; while Fig. 4 
shows ineffective shielding at A, remedied as at D. 



although separated by a wall of aluminum 
(A, in Fig. L) It was necessary to en- 
close tin* detector tube completely, as at I>* 
before the hum was finally eliminated. 
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Above , we see a cause of hum. in the nearness 
of the power-tube's grid to an A.C . lead, He- 
lozv, shorting tests, to determine the location 
of feed barks. 

High-quality amplifiers require very great 
care in shielding and isolation, to prevent 
magnetic pickups. A poor amplifier, with 
little or no amplification at frequencies be- 
low 1**50 or 200 cycles, is not nearly as criti- 
cal in this respect; because of the poor am- 
plification at the frequencies of the supply 
current and its first few harmonics. 



Trouble with Dynamic Speakers 

Another source of considerable trouble 
with inductive pickup is the dynamic type 
of speaker, used so universally in modern 
sets. 'I'he fact that the field winding of 
such a speaker is supplied with poorly fil- 
tered or unfiltered current is not serious iu 
itself. This will cause a low hum, due to 
the induction in the voice coil or ampling 
transformer. The main trouble is caused 
by induction between the field winding and 
other circuits in the set; especially the de- 
tector or first audio circuits. When this 
occurs, the hum voltage becomes very an- 
noying. 

Also, the usual methods of reducing hum 
iu these speakers are comparatively poor. 
I'he shading rings ami Innn-hiieking coils 
have an efficiency seldom more than 50% 
ami usually much lower; while tin* 2000-mf. 
condenser, so much trusted, does not re- 
duce the hum more than 30%. These state- 
ments are based on actual tests made by the 
writer, as well as on several reliable authori- 
ties. There is a very definite field for im- 
provement in the dynamic speaker when 
used with a separate power supplv. 
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The short ina method of "hum* shooting' is carried bark stone by static, from speaker to aerial: 
at the left the steps from output transformer to the detector : right, working from detector 

through 



Electrostatic Pickups 

Because tin* audio-frequency impedance 
lu»t ween the grids ami plates and the 
grounded circuits of a radio- frequency am- 
plifier is very low, the electrostatic pickups 
are limited almost entirely to the detector 
and audio systems of a receiver. 

Unlike magnetic pickups, the electrostatic 
pickup occurs mostly at the higher audio 
frequencies; because the decree of coupling 
commonly found in an amplifier favors those 
higher frequencies. Thus it is the higher 
harmonics of the supply current which are 
heard from an electrostatic coupling and, 
since these harmonies have a much lower 
voltage than the fundamental and the first 
few harmonics, the difficulties from this 
source of hum are comparatively small. 

Any unshielded conductors carrying a 
high alternating potential (such as the leads 
from the power transformer to the reetifier 
tube, the leads from the reetifier to the 
first filter choke, and any 110-volt leads 
from the power line) are possible sources 
of such trouble (Fig. 5). As in the ease 
of magnetic pickups, the detector and first 
audio circuits are the most susceptible; 
although others should not he entirely 
neglected. 

With a set employing grid-current de- 
tection, the detector grid is an extremely 
susceptible point. However, with the gen- 
eral acceptance of plate-current detection, 
thi.s trouble is not so prevalent in the later 
electric sets. One source of trouble in this 
respect is between the various filament 
windings of a power transformer, particu- 
larly if the detector grid is at a potential 
far removed from ground. Although the 
writer has not tried the following scheme, it 
is believed that an elect rostatie shield of 
brass or copper placed between each pair 
of the filament windings and between the 
high-voltage winding and the primary and 
filament windings, would he a solution of 
this problem. 

T\pes of Hum Tones 

While the audible characteristics of the 
three general classes of hum (i.e. y magnetic 
induction, electrostatic induction and insuffi- 
cient or incorrect filtering) cannot he de- 
scribed exactly, they are sufficiently indi- 
vidual so that, with a little experience, al- 
most anyone can tell the differences. 

The first (magnetic induction pickup) has 
a low tone, sometimes accompanied by a 
peculiar singing sound. In poorly-designed 
sets, which have little amplification on the 
very low tones, the singing noise may he 
all that is heard. This singing is the note 
of the higher harmonies of the l>0-cyde fre- 
quency. As already explained, this type of 



1U'\ 

hum is usually caused hv magnetic coupling, 
between the power transformer or filter 
chokes and a circuit in the set. A very sim- 
ilar hum is heard when the filament poten- 
tiometers arc incorrectly adjusted, or when 
the center tap of a transformer’s filament 
winding is not at the true cleetrieal center. 

The second type (electrostatic induction), 
while not as common as the first, is more 
easily described. It is higher in tone than 
the magnetic type, and has been compared 
to the buzzing of a bee close to your ear. 
This buzzing hum is caused by electrostatic 
coupling between the rectifier or input leads 
and the detector or audio amplifier in the 
set. A similar noise is sometimes caused 
by a noisy detector tube; although these 
are not as common as they were some time 
ago. 

The third type (poor filtering) is the so- 
norous steady 120-cycle hum, higher than 
the note for magnetic coupling, and without 
the singing sound which often accompanies 
the latter. This may he caused by insuffi- 
cient filtering in the power unit, or incor- 
rect by-passing in the circuits of the set; 
it is much more musical and resonant than 
the other two types. 

Some Simple Tests 

Many hum problems can ho solved merely 
by listening to determine the type of audible 
note. However, some simple tests on the 
wiring of the set will disclose the source 
of the sound, regardless of its type; these 
are made with several pieces of wire, and 
no instruments arc required. Later, some 
more thorough tests will he explained. 

If the speaker, or the “output** trans- 



former which couples it to the set, is short- 
circuited (Fig. ff), the hum which remains 
is due to the speaker itself; this may he 
caused I iv insufficient filtering of the cur- 
rent supplied to the field winding. Next, 
if the wire is connected across the secondary 
of the transformer between the first and 
second audio stages, in such a way that the 
U CV* bias on the last tube or tubes is not 
disturbed, (Al, Fig. 7) the hum originating 
in the last stage will he added to that in 
the speaker; and comparison by car will 
tell how much hum is originated in this 
amplifier circuit. If the first audio trans- 
former’s secondary is shorted in the same 
way (as at Ail), the hum in the first audio 
stage will he added. (Shorts A2 and A 4* 
also are convenient in locating hum.) 

If the hum comes in class one of the above 
definition, the detector and its ILF. coil 
can he shorted in the same manner (see 
Fig. 8) to show the hum in the detector. 
Then, if the hum increases when this short- 
circuit is removed, the difference is due 
to the radio-frequency section of the set. 
In the latter case, the hum may he heard 
only when a station’s carrier wave is tuned 
in. If grid detection is employed, and the 
grid leak is short-circuited, most of the 
electrostatic hum in the detector grid will 
he removed. (Hum voltages due to antenna 
pick-up disappear when a jumper is applied 
as at K.) 

By localizing the hum in this way, the 
exact cause can he found quite readily. In 
using this system, it may he found that, 
with certain parts shorted out, the hum 
increases rather than decreases. This is 
due to what might he called a hum-feedback, 
which reduces the over-all hum voltage. 

Complete Hum Analysis 

While the above simple methods will often 
tell quickly just where the source of hum 
may he found, it is advisable, in some cases, 
to use measuring instruments to make a 
more detailed study of the various suscep- 
tible points of the set. The following tests 
are based cm the use of a vacuum-tube volt- 
meter connected across the speaker's input 
leads. 

If a speaker of the magnetic or inductive 

(Continued on \nnje 558) 
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I'ppcr left, measuring the hum voltage in the dynamic, with an output vacuum-tube volt meter ; 
Mow, a similar test on the set’s output. R must equal the impedance of the primary of T, which 
It replaces : C may be needed to keep the proper D.C. bias on the tube of the meter. At the 
right, batteries substituted for the power pack, to obtain hum* free current for testing. 
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Radio Programs Guide Planes in Flight 



T O satisfy an urgent need. Geoffrey G. 

Kruesi, research engineer of the Western 
Air Express, working in col la I Miration with 
the writer as consulting research engineer 
for that corporation, has designed a new 
directional receiver for airplane use. In 
its use, a pilot is not limited to the bearings 
furnished by the radio beacon system which 



By GERHARD FISHER 

has been developed by the Bureau of Stand- 
ards; but he is enabled to determine his po- 
sition with reference to any radio station 
in operation, whether a beacon, a broad- 
caster of programs, or a transmitter of any 
Other type. The system may be utilized in 
the reception of any coutinuous-wave or 
I.C.W. (telegraph) signals. 



'The beacon system hitherto used employs 
a directional transmitter on the ground, 
communicating with an open antenna on 
the plane; it is designed to keep the ship 
on a straight course in a certain radio lane 
(approximately two miles wide) regardless 
of wind-drift. But, with the new system, 
the pilot may leave his narrow airlane, to 




Off* left, Mr. Kruesi making the first demonstration : the square loop is only experimental. Upper right. the standard loop, mounted on the cabin of a 
plane Lower left, the Course tndieator . on the plane's instrument board; lotver left, the supplemental equipment, ivhteh Uriahs hut ten Pounds with a 

standard airplane reedier. l„ the small ponds, large and small radio reecivinp equipment for planes. First photo 0 Wide World. 
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flv round a stormy area, for ins t a net 1 : and 
tlit*n lu* may safely approach Ids destination 
from any direct ion he cliooscs. Tlic combi- 
nation of the two methods means an enor- 
mous aid to aerial navigation. 

We have developed two types of direct ion- 
finders: one as an attachment to the stand- 
ard W. F. aircraft receiver; and the other 
as a small unit in which the receiver and 
the radio compass are combined. Tile latter 
uses the new two-volt tubes, operated from 
the “air-eolT type of battery recently in- 
troduced for that purpose, which delivers a 
constant voltage of *J.l for several hundred 
hours. 

Operation is Automatic 

The lighter apparatus, especially designed 
for smaller aircraft, is absolutely self-con- 



tained; a loop, mounted either inside or out- 
side the fuselage, is used in connection with 
this. The new system incorporates the 
method of comparin'! two rather strong sig- 
nals (instead of sitjhlintf at rif/ht amjles to 
minim inn signal; as in marine radio-corn puss 
work) and matching them against each 
other; the resulting currents are translated 
hv the course indicator shown in the illus- 
tration at tin* lower left. The indicating 
device consists of a meter similar to the 
ammeter on the dashboard of an automo- 
bile; hut, instead of “Charge" and “Dis- 
charge,” it is engraved “Right" and “Left" 
with a zero reading in the center. 

In practice the indicator needle remains 
on zero, if the plane's nose is pointed toward 
the radio transmitter. If the ship is turned 



to the right, the indicator needle will point 
to the left, indicating that the pilot lias to 
make a left turn to bring the ship hack on 
its course; the opposite movement will re- 
verse the indication on the instrument. 

Ily purposely swinging the plane to right 
or left, the pilot can determine whether 
or not the station is located in front or be- 
hind him. For instance, on turning the 
plane to the right, the indicator needle might 
move to the left; this would give an in- 
fallible indication that the station is ahead. 
l»y a movement of the indicator needle to 
the right, it would positively indicate that 
the plane had passed that particular radio 
station. 

For convenience, there is provided a small 
(('onlinued on jnuje 571) 



The "Martenor~A New Radio Musical Instrument 




“TpTIIEH Ml ’SIC,” as it lias been called, 
-C-f for many years has offered strong at- 
tractions for those who are endeavoring to 
realize the possibilities, evident in modern 
vacuum-tube circuits and loud speakers, for 
the production of harmonies beyond the 
mechanical limitations of wind and string 
inst ruments. 

We have had fixed-tone instruments, such 
as the “Pianorad" which gave forth pure, 
fixed musical notes; and others, such as the 
“Theremin," in which varying the capacity 
in a timed circuit enabled the performer to 
run the gamut. However, the purity of 
tone which would seem theoretically desir- 
able is far from satisfying to the musical 
ear. 

A French musician, M. Maurice Martenot, 
who is also a radio expert, has devised a 
particularly ingenious apparatus, with which 
he is touring the Tinted States; and his 
recitals have exhibited a musical quality 
which exceeds that of previous radio-acoustic 
instruments. In his system, that tube action 
which is commonly called “distortion" is 
converted into an asset; through the pro- 
duction of electrical harmonies which give 
a rich timbre to the notes which are lacking 
in color when produced by circuits of higher 
electrical fidelity. 

As in its predecessor, the Theremin, the 
Martinot apparatus depends upon a change 



of capacity in a tuned radio-frequency oscil- 
lator, which heats against a fixed-tune oscil- 
lator and thereby produces audio frequen- 
cies. The fundamental circuit is shown in 
the accompanying diagram. 

However, a more exact regulation of the 
audible difference- frequency is obtained by 
the method shown. The front of the instru- 
ment is built like a standard pianoforte; 
along the front is a brass strip, into which 



are turned a mini her of screws. These are 
connected to one terminal of the inductance 
L7 ; the other lead of which is connected to 
the metal spindle of the spool 1. On this, 
as shown in the detail at the lower right, 
is wound a metallic wire; by unreeling the 
latter, a varying capacity between the wire 
and the screw-heads is created across the 
ends of the coil, thus changing the frequency 
of the oscillator Y*J and, thereby, the out- 
put tone of the apparatus. 

Attached to the spool, in a separate slot, 
is a rubber coni, which is wound up as the 
wire is drawn out, and vice versa; a finger- 
piece 1) joins this to a second curd, which 
in turn is connected to the free cud of the 
wire. The result is a composite endless 
cable, which runs around the pulleys 1 -2-3-1. 
(lower left); and the position of the finger- 
piece I) at any moment indicates the tone 
to which the “Martenot" is tuned. 

It is possible also to release one end of 
the cord; the performer then stands at a 
distance from the instrument, and plays it 
by pulling out and releasing the control 
cord. An additional control, attached to 
the tingerpiece, permits him to run trills as 
he desires. 

The lirst oscillator VI is adjusted to a 
fixed frequency by the use of the numerous 
trimming condensers; the spade Sp between 
tin* coils Lfi and L7 of the second oscillator 
(Continued on fnnje 5 (it) 
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Automatic Radio Alarm 
for Ships 

The “Night Watchman ” of the Sea Never Sleeps 

By J. A. DOWIli, M.I.R.B * 



O N' Kritish vessels, automatic appar- 
iilus is used which responds onlv to 
a single specific signal, culled the 
“ulnmi signal," used in addition to 
the universiil distress signal, “SOS/’ for 
summoning aid in emergencies. This auto 
alarm is a mechanical device for attracting 
the attention of ships, on hoard of which 
no radio watch is being kept, should some 
other vessel in that neighborhood he in 
dist ress. 

lie fore this equipment was installed on 
Kritish ships, the most elaborate 1 inspection 
tests showed that no device can la* pro- 
duced, which is simple enough to stand up 
to sea conditions, and will record with cer- 
tainty the “SOS” signal without also re- 
sponding a large number of times a dav to 
accidental combinations of * 4 longs” and 
“slmrts,” which may happen to resemble the 
distress signal. Such an arrangement is also 
liable to failure in recognizing calls, due to 
comparatively light interferences. 

Therefore, it is necessary to use some 
form of signal which can be identified by a 
simple and strong selector system, without 
risk of any material number of false calls, 
and in spite of considerable interference. 
It is also necessary that the form of signal 
chosen, and the design of the selector, 
should be such that a reasonable amount 
of inaccuracy in the transmission of the 
signal is permissible ; that is to say. the 
selectin’ must 1 m* devised so that it will ac- 
cept the chosen signal, or something reason- 
ably like it, without failure and without 
answering false calls, even in the presence 
»■/ considerable interference. 



I*otli practice and theory have shown that 
a signal composed of prolonged dashes, with 
brief periods of silence belween, gives the 
best prospect of satisfying the above re- 
quirement; and further trials have shown 
that a signal composed of dashes of four 
seconds duration, separated by spaces of one 
second duration, gives the requisite degree 
of certainty of operation, coupled with ease 
of sending, no more assistance being re- 
quired than that of a watch with a second 
hand. This form of signal has the further 
advantage of being fairly rapid in its ac- 
tion. Twelve such dashes with their spaces 
can be sent in one minute, and any longer 
dashes or spaces make the signal too slow 
in operation. 

This group of twelve four-second dashes, 
separated by spaces of one second, has 
been adopted for the alarm signal; and 
ships in distress send this signal (on a wave- 
length between 585 and til. 5 meters) as a 
preliminary to the universal "SOS” signal. 
The selector will then set alarm bells ring- 
ing in all nearby ships which carry the 
apparatus, consisting of the receiver and 
selector. 

The receiver, a regenerative detector with 
two A.i'\ stages, the last a double-grid tube 
(Fig, 1) is connected directly to the ship’s 
aerial, when required, by a switch; all other 
apparatus being disconnected; its filament 
and plate supplies are put on by the same 
movement of the switch. The receiving 
circuit is so arranged that it shall he up to 
the required standard of sensitivity, on all 
Waxes between 585 and (it 5 meters; between 
these limits the sensitivity is practically the 
same. 




Fig. 1 

f hit leeeiver designed fur the special purpose of working Tetf/i the relay ttf Tig. 2, fidie.c of a 
special Rritish type , l alucs of parts are not available. 



* C Uief Instructor. National Radio Institute. 




This receiver and automatic selector is operated 
by a radio alarm system, on ships' calling ?c avc; 
and only by a special signal. (Illustrations 
courtesy The Marconi ('omjiaiiy. ) 



Operation of the Receiver 

The function of the receiver is as follows: 
in the absence of any incoming signal, u 
steady current of about 0.7-mn, flows in 
the outer grid circuit of V.‘i and thence, via 
the last audio transformer, through the main 
relay coils (Fig. 2) thus holding the relay’s 
tongue in contact with the front stop, 
against the bias of the relay. 

The arrival of an incoming signal makes 
the grid of \’B more negative, and thus cuts 
down the plate current, permitting the re- 
lay tongue to he released; the tongue is 
pulled hack by its bias. 

Any steady reduction in the relay-coil 
current will set up a momentary voltage 
across the ends of the high-resistance wind- 
ing of the last audio transformer; the con- 
nect ions of the windings are such that the 
change tends to make the grid still more 
negative, and thus sharpens and intensifies 
the action of the incoming signal. 

It will he noticed that there is no grid 
leak for VB; if there were, the relay would 
lu* operated by the beginning of an incom- 
ing signal, and the tube would then remain 
paralyzed by the aeemmrlated charge on the 
grid. This trouble is avoided by connecting 
the grid through the “(1” terminal to the 
hack contact of the relay; so that the grid 
is discharged when the tongue of the relav 
falls. 1 he resulting **(’" voltage prevent# 
n surging current through the last audio- 
transformer winding, which might cause the 
relay to chatter, 

Tiie filament potential is 21 volts; con- 
nection is made through the ’‘No- Volt” relay 
in the selector, which acts as a tell-tale 
should the filament current fall below the 
minimum value necessary to obtain proper 
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(‘mission in each tube. Ail three tubes are 
supplied from the same plate source (d<> 
volts above the negative point; 24 volts be- 
ing derived from the “A” battery and 12 
volts being provided by an additional stor- 
age battery). 

Operation of the Selector 

The primary movement of the selector is 
governed by the movement of the re “lay 
tongue. In the state of rest, the relay 
tongue is held against its front stop, as 
explained before, and the circuit is com- 
pleted through the* first magnet, thus bold- 
ing down the primary arm against the ac- 
tion of its spring. When a signal of suffi- 
cient strength arrives, the relay tongue 
falls away from the front stop; the current 
through the first magnet is broken, and the 
selector begins to work. If the incoming 
signal is too feeble, the relay tongue will 
fall back to the front contact, the current 
through the first magnet will recommence, 
and the selector action will be stopped. 

All is now ready for another signal. If 
the signal is of proper working strength, 
the relay tongue will go right across to 
the back stop, and the grid of V3 will be 
discharged. The plate (outer grid) cur- 
rent will begin again to go through the 
relay coils, and the tongue of the relay will 
start its return journey to the front stop. 
If the signal continues, the current in the 
main relay coil will be again reduced, and 
the tongue will be pulled back to the back 
stop. Therefore, during the continuance of 
an incoming signal of sufficient strength, tile 
relay tongue chatters against its hack stop; 
and, all the time, the circuit through the 
first magnet is open and the selector con- 
tinues in operation. 

The primary movement of the selector 
consists of an arm having a spring at one 
end and an air dashpot fitted for quick 
recovery at the other. The first magnet 
pulls this arm down against the action of 
the spring; when the current to the first 
magnet is stopped, the spring pulls the 
arm up against the drag of the dashpot. 
If this movement continues long, the arm 
will close the first working contact, known 
as the “IV* contact. If the movement con- 
tinues, the arm will also close tin* second 
working contact, known as the “C** con- 
tact. 'fire dashpot adjustments are perma- 
nent and the position of the “IV* contact 
<“an not be adjusted; but the time the arm 
takes to close the “JV* contact can be varied 
by altering the tension of the spring. This 
is set at three seconds. The contact 

can be moved bodily, so that the time 
elapsing between the closing of the “IV* and 
“C“* contacts can be varied. This should 
be two seconds or. In other words, the “C** 
contact should be dosed five seconds after 
the commencement of operation of the 
selector. 

When the “IV* contact is dosed, a simple 
pawl and pawl-wheel movement is operating, 
which rotates by one tooth of the pawl 
wheel a shaft carrying the ringing contact. 

If the primary arm doses the contact 
“C,*’ both the holding and driving pawls 
are drawn hack out of engagement with 
the pawl wheel by the re-setting magnet; 
and the shaft flies back to its starting po- 
sition due to the action of the spring. 



The circuit through the windings of these 
re-setting magnets also closes through a con- 
tact held by the shaft, known as the “Q” 
contact, which opens when the shaft is in 
the starting position; and it is closed as 
soon as the shaft is turned. 

Were it not for this arrangement, the cir- 
cuit through the re-setting magnet would 
he completed through the “CV* contact when 
the connector was in the* ready position, and 
the pawls would he uuahle to start the ro- 
tation of the shaft. 

Four-Second Timing 

Thus, it is clear, if the movement of the 
primary arm is governed bv the movement 
of the tongue of the main relay (which in 



turn is controlled by the incoming signal) 
the shaft will be advanced by one tooth of 
the pawl wheel if the signal consists of an 
unbroken dash lasting for three seconds; 
and if this dash continues through a total 
of five seconds, the shaft will be returned 
to its starting position. Hence, a five- 
second dash will cause the shaft to advance 
one tooth of the pawl wheel; while an al- 
lowance of practically one second each way 
is made to cover had sending. 

As soon as this contact “IV* closes, it 
also starts the secondary action of the selec- 
tor by energizing the magnet of a secondary 
arm (which is similar to the primary arm) 
and so pulling it down against the action 
(Continued on fnuje SCO) 




this ingenious selective relay ffistiuftaishes the four -dash "alarm sifinal,” from all other code recep- 
tion, ami sets off the alarm system automatically. 
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New Radio Devices for Shop and Home 

In this department are reviewed commercial products of most recent interest. Manufacturers 
are requested to submit descriptions of forthcoming developments. 



DIRECT-COUPLED AMPLIFIERS 

A FTF.lt many months of laboratory re- 
search there finally has been developed 
by Elect rad, I nt\, a direct-coupled amplifier 
designed to deliver an undistorted output 
of 10 watts. In addition to this number, 
the "(*-250," illustrated in Fig. A, and shown 
in schematic form in Fig. 1, then* are now 
available ‘‘Model A -250" and "Model A- 

2ir 

The “A -250" puts out 4.<> watts. Other 
cha raeterist ics arc; input voltage for above 
power output. 0.28-volt; ]»ower eunsimipt ion, 
85 watts; tubes, nut* '2t, one '50, and one 
'81. All art* assembled on a metal sub-panel. 

The “A -245" has an undistort ed power 
output rating of l.(i watts; input potential, 
0.25- volt; power consumption, to watts; 
tubes, om* ’2t, one *45, one '80. 'I'his ampli- 
fier is available either in kit form or com- 
pletely assembled ami ready for operation. 




Fig. A 

The largest of the Elect rad of tin Utute direct* 

eon pled amplifiers, designed for high output and 
quality. 

The "Model (‘-250*' is the most outstand- 
ing of the* three; since it incorporates tone 
control in addition to the luiilt-in power; 
a hum compensator Is part of the circuit 
design. 'Mu* tube requirements are one '2t, 
two '50s, and two '8 Is. It is an ideal in- 
strument for many services, and the techni- 
cian and radio Service Man will do well 
to consider this instrument for many pur- 
poses requiring exceptionally true audio re- 
production at 1 1 i jxl i levels of volume, while 
good quality is a prime requisite at lesser 
volumes. 

The train at 50 cycles is 50 db.; at 1,000 
cycles, 00 db. ; at 10,000 cycles, 50 db. There 
is provision for the field current of two 



dynamic reproducers; if this is not utilized, 
the circuit may be closed through resistors 
of 2,500 ohms. The power consumption is 
100 watts. The line supply is fused. A 
single or double button microphone, or tin* 
output of a radio set may be connected 
through a transformer to the input of the 
power amplifier, the input circuit of which 
is shunted by a tone control. Net weight 
of tin* **('-250,'* .'18 lbs.; dimensions, over all, 
21 Yj x 7% x 8 t/ s inches high. 

The same eonsiderai ions are true of this 
unit as of tin* older di rcet-cnirplcd ampli- 
fiers having lesser power output; to wit; 
resistors, power transformer, and fixed con- 
densers must be accurate in rating and 
construction. The slightest deviation from 
the rated constants would be magnified in 
the associated circuits, and poor perform- 
ance result. The answer lies in obtaining 
either the specific parts or the oninpletely- 
assemblcd unit (as the ease may be) carry- 
ing the guarantee of the manufacturer. 

Of course, these amplifiers may he used 
wherever audio systems having these char- 
acteristics arc specified. 



“BUDDY" TEST PRODS 

S OMETHING a bit ‘‘different" in test 
prods is offered by lilan the Radio Man, 
Inc*; it is the “liudilv" prod, illustrated in 

Fig. B. 




'flu* four-foot flexible lends terminate in 
little “chucks," similar to those on cone- 
type magnetic reproducers. These will grip 




Fig. C 

The compact “Companion” is a real portable,. 

for use wherever an A.C . light socket \9 
available. 

any length or kind of wire or other material 
of the right diameter; and phonograph 
needles are supplied with them. These read- 
ily pierce, without difficulty, the insulation 
of heavy “weather-proof" wires, for the 
purposes of taking current readings, test- 
ing for continuity, etc. Because of their 
small diameter, the insulation is not dam- 
aged by their use. 

The bandies are made of insulating Ebon- 
ite and measure approximately in* x ** 
in. long; and are distinguished by the col- 
ors; four of which are available. The leads, 
too, are differently colored, and thus facili- 
tate ready identification. 

By having available several different types 
of points, blades, etc., great versatility is 
obtained with the tool. For carrying, the 
phonograph needle is turned end-for-end 
when not in use, thus eliminating the danger 
of scratches. The cards are furnished with 
either spade or phone tips. 



TWO-TUBE ELECTRIC SET 

A NOVELTY recently put on the market 
by the Insuline Corporation is the 
“Companion" receiver, illustrated in Figs. 
C and I), and consisting of a regenerative 
detector, a current-supply unit, headphones, 
and carrying ease (tubes extra); with a 
circuit designed for a 110-volt A.<\ lighting 
main. As its name implies, it is a “com- 
panion" for the traveling man, the bed- 
ridden, and the experimenter; and boys take 
to it like ducks to water. 

That there is a distinct demand for just 
such a receiver; and that this market of 
exceptionally low-priced radio sets is only 
now being scratched by the progressive 
dealer, has been evidenced by the influx 
of orders shortly after the release of the 
first publicity. 

Use of the instrument is the acme of 
ease. The first step is to plug the 8- foot 
cord into the light-line outlet, with the re- 
ceiver's switch in the “off" position. Next, 
the headphones are to he plugged into the 
tip-jacks provided and indicated by the 




Th.' s eh e matte circuit of the direct-coupled push-pull '5(1 -type audio amplifier illustrated afr*ri\ 
which has a conservat ive rating of 10 7eu//.r undistorted output; it works from microphone , pickup, 

or radio tit tier input. 
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Fig. D 

7 he "( om pan ion s chassis, re- 
moved from its case, the tubes, 
tchru in use. arc inserted through 
the larnc fount! holes at the left 
of tin • panel. I he renter Knob 
is the hi a inn dial , that at the 
left the regeneration control . 
I he powci transformer is 
nu) anted at the Io:e» r r in lit. 



Fig. 2 



(l>rlmv J 

The simple and itincniotis cir- 
cuit of the receiver illustrated 
above and its bitilt -in po;ccr 
supply. 



often t*l ii i iiii;i t excessive Imm. One of t lie 
‘27s functions as a detector, ami the other 
as a rectifier, The former, in the circuit 
used, is really an ILF, ami an AT'. ampli- 
fier, as well as a detector. The rectifier 
changes the l lit \.( ', to hum-free I >.(*,, to 
supply the plate of the detector. 

(The experimenter may he interested to 
read the const met inna] details of the origi- 
nal \.<\ portable receiver, which was de- 
scribed and illustrated in the December, 
I! WO, issue of hlrert/dtiif M echo nics. in the 
article, “A One-Tube Portable Electric Set.’' 
— hi flit nr.) 

The sturdy chassis construction of the 
“Companion” is worthy of note (Fig, D). 

(Continued on ftotje f>tW) 



panel engraving, “phones." Only then, with 
the two *27's (heater tubes) in the sockets, 
is the switch to he turned “on," 

The connections, those of the super-sen- 
sitive “three-circuit timer,” are shown in 
Fig. 2. 'I’lu* regeneration control, in 

the schematic circuit, is the small knob at 
the right in Fig. ( , which shows the ex- 
terior of the “Companion.” The center 
knob indicates the timing over the engraved 
scale. Three binding posts are provided 
for adapting the receiver to any convenient 
antenna and ground arrangement. Revers- 
ing the light-line plug in the receptacle 




Practical Hints to Radio Manufacturers 

By Radio Users and Service Men 



ADDITIONS OF PHONOGRAPH 
F.OCIPM ENT— SERVICE CA1 .1. 
RECORDS 

T HK field for installing phonograph at- 
tachments to the radio, which the cus- 
tomer lias already bought, widens every day. 
Most of the time the customer would rather 
have the phonograph installed in the top 
of the radio cabinet; hut the average radio 
cabinet does not have enough clearance be- 
tween the set and the top of the cabinet 
for a motor with a turntable and repro- 
ducer. Why does not the manufacturer 
hinge his lid and leave room in the top for 
the installation of phonograph equipment 
at a later date? This would in no way 
hinder the sale of combinations; for the cus- 
tomer who wants a combination when lie 
first buys his radio will buy one any way; 
while the set owner who later decides to 
convert his set to a combination would, 
most likely, buy the attachments from the 
manufacturer of the set, if that manufac- 
turer would market a motor-hoard and re- 
producer ready to slip into the top of his 
cabinet. 

Tor the set owner, who has already pur- 
chased a radio with little room at the top, 
why does not some manufacturer make a 
motor with an extension shaft and turn- 
table mount, which would allow the turn- 
table to he mounted in the customary posi- 
tion with the motor at the side or in the 
bottom of the cabinet? 

Another article which would find a good 
market is an electric pickup, constructed to 
lie flat on the record and hut a fraction of 
an inch thick. This would permit installa- 
tion in a small space. 



HINTS TO RADIO 
MANUFACTURERS 
Until further notice, each “What the 
Puhlic Wants" suggestion published 
here will he paid for at the rate of 
$1.00; and their practical value, rather 
than their ingenuity or curiosity, will 
determine the selection, since this 
feature is intended to he of educational 
value to the radio industry. This 
means that we ask ideas from our 
readers, not for new inventions, hut 
for simple details, often very small 
ones, which they have observed. 



Then, too, an article which would en- 
courage the tabulation of data on a manu- 
facturer's machine would he a card tacked 
to the inside of the cabinet, with blank 
spaces to he Idled in by the Service Man 
at each call. With these complete data of 
the cost of upkeep and times a set gave 
trouble could he obtained by the manufac- 
turer by calling for the card. A metal slot, 
tacked to the inside of a cabinet, would 
encourage the Service Man to keep an in- 
dex of his own calls. 

M.nurs A. McCoy, 

JJ21U Hlarkhti rn St ,. hallos. Texan, 



AN INTERFERENCE SET-UP 

A 1 1 1 NT, for some manufacturer of 
chokes and condensers, is to put out 
an interference eliminator; whereby the in- 
ductances and rapacities could he hooked 
up in series, parallel or series- parallel by 
an easy switching arrangement, for quirk 



determination of the best circuit to use in 
each case. 

After the proper values were ascertained, 
a suitable unit could he constructed in the 
Service Man's laboratory. This would elimi- 
nate a good share of the {files* work and 
experimentation now generally necessary on 
such jobs; and save the Service Man con- 
siderable time, trouble and expense, 

[{eduction of interference would boost the 
sales of radio and increase the popularity 
of Service Men who are inst riuncntat in ac- 
complishing the work. 

Stanley I, Hon; ii, 
Houle 7, Sfiokane, Washitujl on. 



TROURLK-LAMP SOCKET 

H AVE a place in the rear of the set 
where the Service Man can plug in 
n trouble lamp, to see the hard-to-jrct-at 
places. 

IhVINi: 1'fl.UKHM AX, 

K-V2K 118//# Street. Eirlnnond Hill, A\ V. 
(Service Men have shown much ingenuity 
in devising attachments to light miniature 
lamps from the set's filament circuit: per- 
haps a socket of this kind would find addi- 
tional uses.— Editor.) 



A TWO-VOLT ADAPTER 

A S adapter socket, containing the proper 
resistor ill the filament circuit, would 
make it possible to test the \T>-':H-'fl2 tube 
series with an analyzer or tube tester which 
does not supply 2-volt current. 

Rkx Cali aii an, 
Honea Path. So. Carolina. 
(In the meantime. Service Men and Kink- 
era fters can undoubtedly get busy. — Editor.) 
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The Dynatron Oscillator for Testing 

An explanation of this interesting circuit, and purposes for which 

it may be employed 

By G. H. W. NASON 



A LTHOUGH such knowledge is not es- 
sential to the understanding of the 
practical side id’ radio, most of us 
are familiar with the characteristic 
curves of vacuum tubes. A knowledge of 
the meaning of the various curves is highly 
desirable if the student is seriously in- 
clined; sb'cc it is only by a thorough under- 
standing of the principles of vucimnt-tuhc 
operation that the circuits involved may be 
correctly designed. 




Dynatron action is possible with rwi fl single- 
( trid tube, when the voltage on the arid is 
shun (/ enough to draw back electrons from 
the plate. 

All who have examined the curves of the 
screen-grid tubes must have noted the little 
twist which each takes in its course; and. 
perhaps, noted also how, in that “dip,** the 
plate current actually decreases with in- 
creasing plate voltage. 'This effect amounts 
to “negative resistance.** It must not be 
thought that this mode of operation is 
peculiar to the comparatively new screen- 
grid tubes; for it was noted and very care- 
fully investigated in connection with three- 
electrode devices many years ago. 'Hie first 
mention which came to the writer's atten- 
tion was that in l)r. Alfred N. Goldsmith’s 
monumental work on radio telephony, pub- 
lished in lftlfi. 

Reversed Plate Current 

In the normal operation of the* screen- 
grid tube, it is quite essential that the tube 



never be permitted the doubtful liberty of 
excursions into the negative- resistance or 
“dynatron** region. This region is found to 
begin at any point where the plate’s poten- 
tial (purposely or otherwise) becomes less 
than that of the screen-grid by an amount 
sufficient to cause a secondary emission of 
electrons from the plate. It is easy to un- 
derstand this fact, h\ reference to the opera- 
tion of a three-electrode tube as a dyna- 
t nm. 

Fleet runs emitted from a hot cathode or 
Idamcnt, as shown in Fig. 1, are accelerated 
toward the grid by virtue of the positive 
potential on the latter. Because of the 
open construction of the grid, some of these 
electrons pass through the grid and each 
strikes against the plate with enough force 
to knock loose one or more of the electrons 
lodged on the surface of the plate. Nor- 
mally, these “secondary electrons'* would be 
permitted only a brief excursion from the 
surface of the plate; and would then return 
thereto, bv reason of the positive potential 
of that electrode. 

In the condition of the dynatron, however, 
the gritl is more highly positive; and these 
dislodged “seeondan electrons** are there- 
fore accelerated toward the grid. This re- 
sults in two currents in opposing directions; 
if the electrons leaving the plate predomi- 
nate, the current will be negative; and the 
tube can be said to be operating on its 
C natron eharneteristie, and is a negative- 
resistance device. 

A typical curve of the dynatron range 
of a **2t tube is shown in Fig. *2. The nega- 
tive resistance under these conditions can 
be readily determined by means of Ohm's 
law from the data in the figure. 

Utility of the Dynatron 

Tf a timed circuit is placed in the plate 
lead of the dynatron, oscillation will result 
when tin’ impedance of the tuned circuit is 
greater than, or equal to, the negative re- 
sistance of the tube. The impedance is given 




Fig. 4 

fix plotting the char- 
acteristic curves of a 
serren-ftrid tube, in 
the manner shozvn, 
and averaging the 
value >f the constant 
/v for the particular 
tube, as explained 
in the text, it is pos- 
sible to calculate the 
resistance of a cir- 
cuit, whose capacity 
is knozen, at the 
hi oh frequency which 
the dynatron oscil- 
lator is generating. 






by the quantity l./( U ; from which it may 
be seen that the K.F. resistance of the coil 
inav readily he determined by a simple equa- 
tion when the values of L* C, and the nega- 
tive resistance of the tulie at the point where 
oscillation begins, are known. 

This is but one of the many ways in which 
the dynatron proves itself a useful device, 
both as a measuring instrument and as a 
new bit of radio equipment. So great are 
the possibilities of the device as an ampli- 
fier that the writer hesitates to predict its 
future, lest he under-estimate the value of 
t lie device. 

A few years ago, J. J. Dowling described 
the use of a screen-grid tube as an audio 
amplifier in the dynatron range of operation. 
At that time, the writer obtained excellent 
results with the tube as an amplifier at 
extremely low input levels: tin* gain ob- 
tainable is astounding. The difficulty exists 




el dynatron testing unit which will find many 
uses in the laboratory of the radio experimenter; 
as for the measurement of R.F. resistance. 



in the fact that tubes designed far other 
purposes are not uniform in their operation 
in the dynatron ran ye. 

There is a particular advantage in oper- 
ating a tube in this manner which seems to 
escape the notice of most investigators. 
The writer claims no credit for the idea 
which was privately communicated to him 
by Mr. Philo '1*. Farnsworth of the 'Tele- 
vision Laboratories, lue. 

It is well known — or should bo well 
known — •that the effective input rapacity of 
a tube depends upon the grid-filament ca- 
pacity; to which is added a complex qtiati* 
t it y involving the grid-plate capacity; to 
which is added a complex quantity involv- 
ing the grid-plate capacity and the effective 
gain through the tube. In the ease of the 
dynatron there is no phase reversal of 180°, 
such as the signal encounters in passing 
through a normal tube; and the complex 
capacity mentioned above is subtractive 
from the grid-filament capacity rather than 
added to it. If by some trick in design the 
complex value is greater than the simple 
grid-filament capacity, a negative rapacity 
obtains in the grid circuit of the tube. 
Now it is fairly plain that a negative ca- 
pacity can he visualized only as a positive 
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Fig. 2 

T he curve of a 
screen-grid tube, over 
a ran fir where the 
screen - grid voltage 
exceeds the plate 
voltage, showing the 
dy natron character- 
istic — that is, the re- 
versal of the flotV 
of plate current with 
increased plate x*olt- 
age. This is a nega- 
tive slope of the 
char act er ist ic ; corre- 
sponding to a nega • 
five resistance. 



inductance — strange as the mental image of 
a fictitious inductance may seem. More- 
over, this inductance will increase with the 
frequency of the signal. This seems to indi- 
cate that a resistance-coupled amplifier may 
he made, not only to operate over a wide 
hand of frequencies, hut to have a gain- 
frequency characteristic rising toward the 
high-frequency end — where the gain nor- 
mally falls off, been use* of the circuit and 
tube capacities which shunt the resistance 
elements. (For further data on resistance- 
coupled amplifiers, the writer refers yon to 
his own paper on “Amplifying the Tele- 
vision Signal.” in the March 1930 issue of 
Radio-Craft.) 

The above data deal mainly with suppo- 
sitions and hopes which may never material- 
ize. There is, however, a little unit which 
the writer has built which will readily be- 
come the most useful instrument in the ra- 
dio enthusiast's laboratory. It will operate 
as a heterodyne oscillator or wavcinctcr, 
or it may be used below the point of oscil- 



lation to neutralize the inherent resistance 
of any wavcinctcr and thus sharpen the 
setting and accuracy of tin* tuned circuit. 

Measuring R.F. Resistance 

The most useful purpose, for the serious 
experimenter, will he in the measurement 
of the R.F. resistance of coils. 

The figure of merit “Q” for a coil at 
any particular frequency is determined by 
the value of 5.2832/ I./R, when I . and It 
are taken in ohms and henries. The pro- 
cedure in measuring the resistance of a coil 
is as follows: 

AVe know by definition that oscillation 
starts when “r” (the negative resistance of 
the tube) is equal to L/C' It — the impedance 
of the tuned circuit. A number of '22 tubes 
should lie tried in the circuit, and their 
curves of Ip against Kp plotted as in Fig. 
2, to determine the particular tube of most 
sharply-defined dvnatmn range. 

The circuit arrangement for the testing 
device, shown in Fig. 3, is due to Paul D . 



Zottu, and is chosen for its simplicity as 
compared with the method of Iinuma. For 
purposes of accuracy, three curves have 
been plotted in Fig. 1, for three different 
values of the total space current, lk, as 
adjusted by varying the filament voltage. 

Data for the curves should be taken with 
the grid bias, screen-grid potential and 
cathode current held constant. The slopes 
of the straight portions of the curves are 
rarely parallel, and it is necessary to secure 
an average value in order to simplify cal- 
culations. This is done by employing the 
equation r — K/lk and calculating K (a 
“constant” for the tube) for each curve as 
shown in Fig. V. 

The slope of the curve “r,” is ascertained 
by dividing a given change in plate voltage 
by the corresponding change in plate cur- 
rent. Thus, if a change of ten volts resulted 
in a change of 0.8-ma. (.0008-amp.), the 
negative resistance or slope of the curve 
would lie 12,-500, and if the cathode cur- 
rent (lk) for that particular curve were 
1.5 tun., K would he 18.75. Calculate K 
for all three curves; add the results to- 
gether; and divide by three to obtain an 
average value for the tube. 

Now, with a tuned circuit connected in 
for measurement, we vary the rheostat un- 
til oscillation is indicated by a sudden change 
in plate current; read the value of Ik at 
the point where oscillation takes place; and 
substitute it in the equation r = K/Ik, in 
order to obtain the value of r at the oscil- 
lating point. The It.F. resistance Ji of the 
coil, at that frequency, is now obtained 
readily by substituting the known values of 
C, I., and r, in the equation r — h/HC. 

The approximate value of I, is known 
by calculation. That of C at different dial 
readings may he obtained from the manu- 
facturer of any high-quality condenser, in 
the calibration curve of his product. The 
(Continued on ptnje 550) 



Improving the Hammarlund-Roberts “Hi-Q 29” 

By GUS JACOBSON 



A N extremely popular receiver, the Ham- 
t uar hind- Roberts “Ili-Q 29,” was the 
first of the “hand-selector” T.U.F. kits on 
the market for the custom set builder ami, 
at the time of its introduction, was without 
a doubt a leader in tin* custom-built field. 

Subsequent developments in circuit design 
and practice offer many interesting and 
practical improvements which, if incorpo- 
rated in this set, will make it the equal in 
many ways of the receivers on the market 
today; and that is a tribute to the sound- 
ness of the fundamental engineering of the 
design. The circuit of the tuner, after al- 
teration, is shown schematically herewith. 

Problems of Band-Selector Construction 
Many constructors of this receiver experi- 
enced difficulty in balancing the tuning con- 
densers to the proper band width. If the 
adjustments had been properly made for 
ten-kiloeycle band selection (say at the cen- 
ter of the broadcast spectrum) the set 
would, at the ends of the tuning dial, either 
tune so broadly as to give a signal at two 



positions on the tuning dial (as much as 
four to five divisions apart) or time so 
sharply as to cut the sidebands and cause 
attenuation of the high audio frequency re- 
sponse. 

The latter was very noticeable in its effect 
on the audio quality; causing a marked thin- 
ness or even absence of the higher audio 



frequencies which are so necessary, when 
clear voice and music reproduction is de- 
sired. 

In this design, both the grid and plate 
circuits are tuned and, since the R.F. plate 
coil's “B+” terminal goes to the “B” sup- 
ply unit, and its tuning condenser's rotor 
(Continued on ptuje 557) 




The tuning circuit of the Hantmarluud- Roberts “Hi-Q 29“ battery model altered to improve the 
band-pass selectivity and to use the nnv 2-volt screen-grid tubes in the R.F. and detector stages . 
It may also be advantageous to couple the tuned grid and plate coils by very slight capacities. 
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How to Build a Midget Radio Receiver 

Constructional data for an electric set of the mantel type now popular 

By H. G. CISIN, M.E. 



T IIE widespread popularity of t he 
"midget" receiver is readily explained. 
A set of this typo takes up tit t It* 
space, is economical, ;ind gives re- 
markably line performance, obtained through 
the application of modern design and, par- 
ticularly, by the utilization of certain recent 
radio engineering developments. The use of 
fewer tubes reduces the number of parts 
required and, therefore, tlu* cost of the set; 
it naturally follows that less space is re- 
quired. 

This description of how to make a midget 
all-elcctric radio set includes in its design 
practically all tlu* latest radio developments. 
The set builder is often able to apply new 
ideas and developments, as in this instance, 
months before they become available through 
the regular factory-built sets. 

Reference to the circuit diagram dis- 
closes two tuned stages of screen-grid R.F. 
amplification, a screen-grid detector, and 
a type ’45 power tube; the latter is resist- 
nnec-capaeity coupled to the detector. 

Exact dimensions for the cabinet are in- 
cluded, for the benefit of tlu* set builder 
in a position to make bis own. 

The mechanical construction of the chas- 
sis is noteworthy; it is of sheet aluminum, 
and furnishes adequate structural support, 
as well as added finish of the completed 
appearance. 

The shielded R.F. coils are tuned by 
,00045-mf. condensers, ganged to an illumi- 
nated drum dial, and trimmed by small 
equalizers in shunt with each. Volume is 
controlled by a potentiometer, regulating 
the screen-grid voltages, which is combined 
in the same unit with the power switch. 

Constant opera t in conditions are obtained 
by an Ampcrite of the line-voltage control 
typo; the control of tube voltages insures 
more even volume and tone quality, and 
lengthens also the life of the tubes. 

Provision is made for the use of a D.C. 
dynamic reproducer, supplied with field- 



excitation current from the power pack; 
the instrument specified in the parts list 
is of a small type, though highly efficient, 
which is readily housed in a mid -ret cabinet. 

Assembly of the Receiver 
To save time, it is suggested that the 
aluminum chassis he procured already cut 
and bent to the desired dimensions. A 



number of concerns, which specialize in 
work of this sort, will also supply the chas- 
sis with the sockets riveted in place, pro- 
vided specific directions arc* given; in fact, 
if so desired, all necessary mount ing holes 
may he* drilled at the* time the chassis is 
bent. 

After the sockets are mounted, tlu* chas- 
sis should be turned face downward, and 
the parts shown in the underside view 
should Ik* fastened in place*. Tlu* heavier 
resistors may be mounted at right angles to 
tlu* chassis, using fiber washers to insulate 
them from the aluminum. For greater fa- 
cility in making adjustments, the three trim- 
ming condensers may he mounted on the 
top of the chassis, instead of below the 



deck. The two fixed midpets are also 
mounted as shown. 

The combination potentiometer and power 
switch should be mounted on the front verti- 
cal wall of tlu* chassis, which is then turned 
right-side up. The drum dial is mounted 
at the front center; the single condenser 
(12) at its right, while tlu* dual condenser 
( t, 8) {rocs at tlu* left. (If the dual type is 



not available, two sin pie condensers may be 
substituted, using a small coupling between 
them ; there is room enough on the chassis 
to permit this.) The condenser shafts may 
he shortened to save space. Since the 
height of the drum-dial shaft is greater 
than that of the condenser shaft, it will be 
necessary to raise the condensers on suit- 
able washers to the correct elevation. 

The three shielded coils (4), (7) and 

(11) are mounted as shown; large holes 
should he drilled in the chassis below them, 
to prevent short-circuiting coil terminals. 

The filament transformer (2f>) is next 
mounted at tlu* right front corner of the 
chassis, and the power compact (28) di- 
rect ly behind this, with tlu* condenser block 
(It, 44, 41, .45, 21, 25, 2f>) alongside as 
shown. The antenna and ground binding 
posts (1, 2) complete the assembly. 

Test Wiring Procedure 

Tt is desirable to wire in tlu* switch (42 A ) 
and the Ampcrite (to) first, lircak one 
of the connections leading to the* power 
transformer’s primary, wiring in the switch 
and Ampcrite socket in series. An ordinary 
I X-typc socket may be used at (40) for 
the \mperitc; although a special two-prong 
socket is available, if it is desired to im- 
prove the appearance somewhat. 

The next step is to remove the plug from 
the wires leading to the primary of the 
filament transformer (2t>) ; shorten the 
leads, and connect them to the primary wires 
coming out of the pack. Re sure to make 
tlu* connections at the points nearest the 
pack; so that operation of the switch will 
turn “on* nr “or both transformers. 




It the left a simple and readily ’Construe ted cabinet design, suitable for housinp the mid pet 
described above. It presents no difficulty to the builder who has a few tools: and its lines arc 
distinctly modern. .-It the ripht, the dimensions are detailed. 
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the parts which may be identified by the corresponding numbers in h'ig. 1 and i m the list Mow, 



Tlu* wiring to tin* power switch and the 
Amperite socket, as well as nil filament wir- 
ing, should he twisted. All four tubes and 
the pilot light utilize n 2 *4 -volt filament 
supply. The center-tap of the filament 
transformer is connected to the 1500-ohm 
biasing resistor (.‘10) and thence to ground. 
’Hie resistor is shunted by the 4-iuf. con- 
denser (.‘15, which is part of the block.) 

The various grid circuits are wired next; 
these connections should be shielded with 
armored wire and the armor shielding should 
be grounded. Small bell-shaped grounded 
shields should also he used over the caps 
of the tubes; the *24 type listed is other- 
wise self-shielded. 

The volume control (52) is wired in at 
this time; the plate circuits should be com- 
pleted next, and then the cathode circuits. 

The aluminum chassis itself serves as a 
common negative return. The ground bind- 
ing post is {grounded directly to the chassis, 
whereas the antenna post is carefully insu- 
lated from the chassis. The primary of 
coil (5) is tapped at 15 turns; and a con- 
nection should be made at this point, in- 
stead of at the end of the winding, if the 
set is to be used with a long aerial. If 
desired, the tap may be connected to an 
additional “long" post, while post (1) may 
be used for a short aerial. 

The by-pass condensers should be wired 
in and also the filter condensers (21, 25, 
2<i) ; the last designated, being nearest the 
rc*ti(ier tube, must be rated to withstand 
l lie terrific punishment imposed upon it by 
the pulsating 1).C. output. (In the con- 
denser block specified, the first 2-mf. unit 
on the left, facing the label, is made espe- 
cially for this purpose.) The rectifier fda- 
ment and plates are connected, and the re- 
maining wiring of the power supply is com- 
pleted. Nearly all the wiring is run be- 
neath the deck of the chassis. 

A I’X socket and tube-base plug are 
used for making rapid connections to the 
dynamic reproducer. As shown in the 
schematic diagram, the transformer’s pri- 
mary lugs (20 A) and (2 1 A) are soldered 
to the lends going to the plate and grid 
prongs of the tube base; while the field 
terminals (22 A) and (25 A ) are soldered 
to the leads connected to the filament prongs. 
The socket (20, 21, 22, 25) is wired in the 
set as indicated; so that, when the plug is 
inserted in the socket, the transformer pri- 
mary of the speaker will he in series with 



the plate of the power tube and “B+*\ and 
the field coil of the dynamic reproducer 
will be connected in series between ”K-|-" 
and thr plates of the K.F. and detector 
tubes (15). 

It is highly desirable to check up the 
completely- wired receiver with a good set 
tester. First of all, read the filament volt- 
ages. These should all he 2.5 volts (no 
load), with the exception of socket (27), 
where there should he 5 volts across the fila- 
ments. The tubes should then he put in 
place and the set fully tested under oper- 
ating conditions. The plate voltage at (111) 
should he 250, with a drop of 50 across re- 
sistor (50). The detector screen-grid volt- 
age should he about 510, with a cathode- 
voltage reading of it; while the cathode volt- 
age reading on the screen-grid tubes (5) 
and (9) should he about 2y, volts. The 
screen-grid voltage on these tubes should he 
75 volts (max.), with a plate voltage of 180, 
'1 he detector’s plate current will be ap- 
proximately one-half to one-<juarter of a 
milliampcre — much less than that of the 
amplifiers, as its plate voltage is lower. 

List of Parts 

One dim! 00055-mf. Cardwell variable con- 
denser (1*, 8), type “217-CF,” and 
One single .00055-mf. Cardwell variable con- 
denser (12), type “171-CU”; 

Three Muter or X-L midget variable con- 
densers, 5- to 50-nimf. (LA, 8A, 12A); 
One Silver-Marshall illuminated drum dial 
(Hi), type “810 It,” and pilot light (tl); 
Three Silver-Marshall shielded K.F, coils: 
two (7, 11) type “121"; and one (5) type 
“!2V”; 

Three Silver-Marshall K.F. chokes (I5K, 58, 
59); 

Two 400-olnn Fleet rud wire grid resistors 

(«, i°); 

One 1500-ohm Fleet rad “Truvolt" resistor 
(50), type “1M5”; 

Two Fleet rad “Trnvolt” resistors (15, 51), 
type “K-70”; 

One Fleet rad “Royalty** potentiometer (52), 
type “II” with power switch (52 A); 

Two Durham metallized resistors: one \\ - 
meg. (Hi); one 1-meg. (18); 

One Flcclitheim condenser block, type MN- 
45”; three 2-mf. capacities (24, 25, 20); 
three 1-inf, (14, 55, 54); one 1-inf. (55); 
Two Flechtlieim “Midget” fixed condensers: 
one .001-inf. (15A) type “M-F”; one .01- 
nif. (17), type “M-K”; 



One Thordarson Power Compact (28), type 
“K-480”; 

One Thordarson filament transformer (29) 
type “T-5(ifi0“ ; 

One Amperite (10) line-voltage control type 
“5- A -5” ; 

One Jensen “Midget" elect rodv mimic repro- 
ducer (57) model “D-ll"; 

One 15L, x 17*4-i»eh sheet. It- or lb-gauge 
aluminum, for 1 1 '/., x ltt^-inch chassis, 
two inches high; 

Two binding posts (1,2); three l ’A' 5-prong 
sockets (5, 9, 15); four I’X 4-prong sock- 
ets (19, 27, to and 21-21-22-25); and a 
roll of Corwico armored hook-up wire 
with stranded eon*; 

Three “llyvae” self - shielded ‘T'Y-224*’ 
screen-grid tubes (5, 9, 15) ; one *45 power 
tube (19) and one *80 rectifier (27); 

Wood (three-ply) for cabinet (optional); 
base 12 x 15% x y,-ineh; two sides, 12 x 
17% x %-inch; two top pieces, 5% x 12 x 
%-ineli; one front, 14*4 wide at base by 
18 inches high (shaped as illustrated; sides 
17% inches, tops 5% inches). 

INCREASING DETECTOR EFFICIENCY 
By R. Wm, Tanner 

I N nearly all receivers which employ the 
grid-leak method of detection, the oper- 
ation may he improved in the following 
simple manner; this is especially true in 
the case of home-const ructcd sets, where 
any combination of grid eondenser-leak that 
was available has been used. 

It is possible to replace the grid leak with 
a radio- frequency choke, having an induct- 
ance of the correct value for the wavelength 
range of the receiver. This offers a com- 
paratively low resistance to the negative 
charge on the grid, hut a very high imped- 
ance to the It. F. currents. 

The choke should he connected directly 
between the grid ami filament, not across 
the tjrid condenser. Hut, if the low side is 
connected direct to the positive side of the 
filament (as generally is the ease with a 
grid leak), operation will he poor. This is 
(Continued on potje 5(>5) 




The use of an R.F. impedance instead of a 
high -resistance grid leak, will usually improve 
detector efficiency ; but the bias should be 
carefully adjusted by using a potentiometer. 
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ELIMINATING PLUG-IN-COILS 
By M. I). Rubin 

M OST short-wave radio fans dislike plug- 
ging coils in and pulling 1 them out, 
every time they wish to change to a dif- 
ferent waveband. Several complicated ar- 
rangements have already been devised to 
obviate this; but, as a rule, they are too 
difficult for tin* average set constructor to 
build. These complications are usually in 
tin switching arrangements; but here is a 
switching method which is not complicated. 

Get two miniature four-pole double-throw 
switches, either knife or jack. Mount these 
on the panel near the bottom; then mount 
four sockets for the coils directly behind 
the panel, and the detector tube socket di- 
rectly behind these. When this is done con- 
nect as shown in the diagram (Fig. 1) which 
is self-explanatory. It would he a good 
idea to label each side of each switch with 
the waveband of the coil that side controls. 
Also, label the neutral position, as in the 
diagram. 

To operate, close switch to side wanted, 
leaving other switch at neutral; i.e., if the 
15-25 meter hand is wanted, turn switch 1 
to that side, and leave switch 2 at neutral. 
If a jack switch is used, no condenser ef- 
fect should he present; because there is al- 
ways a disconnected plate between any two 
sections of the jack switch. In addition, 
the leads should not be lengthened tnnch; 
for the switch is quite close to the coil 
sockets. 



EDISON ‘ir BATTERIES 
By Chester Rector, W9BFW 
T) F. BUILDING a storage “IP* battery 
of the Edison type has several advan- 
tages: first, the* investment is small; second, 
no destructive acid to spill; third, the nickel 
steel elements are non-sill plaiting and last 
indefinitely; and, fourth, the Edison type 
is lighter than most others. These batteries 
hold the charge for a long time when not 




Fit 2 

77ir storage '7?” hittery is mtteh favored tn 

I: a rope still. Many old ones may be pie feed u p 
here. 

in use. If one is not at hand, it can he 
obtained from a radio store very cheap; 
and can be made to give very good service 
by the following method; 

Carefully remove all of the elements and 
test tubes from the rack, and clean thor- 
oughly. After they are completely cleaned, 
lay them out to dry. From the drug store 
purchase two pounds of potassium hydrox- 
ide, 5 lbs. distilled water, and 1 os. mineral 
oil. 

Mix in an earthenware or glass howl the 
distilled water and potassium hydroxide 
until there is a reading of 1,250 in a clean 
hydrometer, one that has not been used 
for testing acid batteries. At this stage 
the solution will become quite warm; so it 
should sit until cool, being tested again 
for correct reading. If the reading is 

higher or lower than 1,250, distilled water 
or potassium hydroxide should he added as 
required. Leave the solution to settle, and 
then filter. 

Next ass« an hie the battery, as in Fig. 2. 
Fill each cell to within one inch of the 
top, by using t lie hydrometer. The plates 
will soak up some of tin* solution; so the 
process should he repeated. With a clean 
medicine dropper, plaee about Ihrce to four 



drops of the mineral oil (liquid paraffin) 
Upon the top of the solution in each cell. 

The charging can he done from a IMMolt 
A.C. line, by the us<* of a trickle charge 1 r. 
However, if a 112-volt D.C. lighting system 
is available, the battery can be charged this 
way, after it is divided into 25-volt sec- 
tions; of course, no rectifier is necessary. 

The battery must he tested with a volt- 
meter since the specific gravity remains the 
same whether it is charged or discharged. 
The solution should he changed about once 
every year when in use; and the level should 
he kept up by adding distilled water. 

Two of these units make a very good 
plate supply for the beginner's amateur 
transmitter. Also, this type of battery 
works very well on any radio receiver. 




Copper screen inn, of the type used for doors and 
indo;vs. is very easy to handle , and often 



serves the purpose of shielding, 

A CONVENIENT SHIELDING 
By George H. Haby 

W HERE I live it is difficult to get 
sheet metal of any kind for shielding 
radio sets. So I bought some copper win- 
dow screen, which was the best that could 
Ik* done, until 1 eon Id get hold of some 
aluminum sheeting. This copper window 
screen was used in shielding a screen-grid 
1 'ilcit "Super Wasp" receiver, and it was 
very successful. 

In comparing it with other sets, identi- 
cally the same except for the solid shield- 
ing, it was found that the* "screened" set 
was the sharpest-tuning, and had the best 
cniiiro) of oscillation. The principle* of that 
type of shielding is that the condenser ca- 
pacity between the screen shielding and the 
coils, is reduced to a minimum; making it 
possible to build the parts close together, 
and saving weight. Any one who can han- 
dle a soldering iron well will find that cop- 
per window screen will 1 m* much easier to 
install than to fit up solid plates, Eig. 3 
{C<»n fiit uni t*n 1**11?* 570) 
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The Hammarlund “Hawk” Short-Wave Set 

A very efficient two-tuber , using the new 2-volt tubes 

By LEWIS W. MARTIN 



T IIK striking tempo of castanets amid 
the strains of a swinging tango, the 
vibrant music* of a native reh'nh or- 
chestra, the boom of Hig lieu, in- 
triguing code messages from the four cor- 
ners of the earth, speech in every tongue — 
all are at your linger tips, direct from their 
points of transmission — thanks to short 
waves. The realm of 1001 thrills, the short- 
wavi* region, is truk a revelation in its 
fascinating features. 

With the advent of the ’BO type, two- volt 
tubes, simplicity and efficiency are merged 
with economy of operation. Since only 120 
milliampcres, total current, is drawn by 
two tubes, the* “Hawk” receiver illustrated 
here can be operated from two ordinary dry 
cells. 

As will be noted (Kig. 1), the detector 
VI is regenerative, using the condenser 
parallel-feed method, the most effective sys- 
tem for real results. 'The tickler, LB, is 
a fixed winding; a 100-mmf. midget variable 
condenser C2 controlling the plate circuit. 
With this system, exceptionally smooth tun- 
ing, gradual over the entire scale, is af- 
forded; thus there are no “dead spots” or 
“tuning dips.” The audio stage is coupled 
in by a special transformer T of low ratio. 

The Components 

A word i bout the equipment used in this 
circuit. ‘‘Parmica,” a new insulating ma- 
terial, closely approximating the efficiency 
of dry air, is used exclusively in the speci- 
fied short-wave components, reducing di- 
electric losses to less than 10 per cent, of 
that with usual insulations. 

l*'nr easy and accurate tuning, a special 
125-nimf. tuning condenser Cl is used; its 
"midline“-shaped brass plates are I /B2-inch 
thick and double-spaced, and soldered in 
place with special tie bars. With a full- 
floating rotor, mounted in adjustable cone 
hearings, there is assurance of exact ca- 
pacity values at every given setting. Plate 
vibration is prevented; and there is also 
a constant-impedance double-wiping contact 
which eliminates the objectionable inductive 
reactance of the conventional pigtail. The 
brass plates of tbe midget condenser are 
also non-corrosive, well spaced and soldered 
in place, to provide accurate capacity set- 
tings. 

In the coils illustrated a thin continuous 
film of rigid dielectric is fastened to the in- 
side edge of the wire, where there is the 
minimum field. Heavy wire is also used, to 
reduce the resistance of the wire itself. 
The space between successive turns is 
slightly more than the diameter of the wire 
itself; not only is the distributed capacity 
reduced in this manner, but also the high- 
frequency resistance of the coil. 

The set comprises four plug-in inductors 
covering the I t- to 110-meter range. These 
coils (described roundly as the 20-, B0-, 40- 
and 80-mctcr coils) are all built around the 
design just mentioned. The variable pri- 



mary is a part of the* base, and accordingly 
remains unchanged for all wavelengths, 
maximum energy transfer being maintained 
by varying its coupling position. 




Fig. A 



The Hawk's” layout: the condenser at the 
r i ylit is shielded from the /•nm 7, to prevent 
hand rapacity. 



With the exception of the 80-meter coil, 
all are wound on two-inch forms with No, 
1<> D.S.C. wire, II turns to the inch. On 
the NO-nicter coil. No. 18 D.S.C. will* is 
wound on the same diameter form with 17 
turns to the inch. Pet ween the tickler LB 
and the secondary L2, there is a space equal 
to one turn. 

To provide steady grid control, a "special 
grid condenser (CB) with a capacity vari- 
able from 20 to 100 mmf., is used in con- 
junction with a B-megohin grit l leak, HI. 

The radio-frequency choke used has an 
exceptionally low distributed capacitance — 
only B Mir n f. — due to its patented helical 
winding. In short-wave work, it is im- 
perative that the distributed capacity he 
at a minimum; since the frequency range 
is grcul and the choke is usually operated 
below its resonant frequency. 



The New Tubes 

The ’B0 is a general-purpose tube; excel- 
lent as a detector and as a first-stage audio 
amplifier. At its rated filament voltage of 
2, the filament uses only 0.12-watt; the econ- 
omy is apparent. It lias mu amplification 
factor of 8.8, and a grid-plate capacity of 
only 0 mmf. With its extremely low plate 
drain, and stable and iion-inierophonie con- 
struction, this tube is ideal for short-wave 
work, especially where flexibility ami case 
of operation are concerned. 

When it is used in the detector circuit, 
from t-ii to lu\. : volts should he applied to 
the plate. As an amplifier, the voltage 
should be DO, with a D/.-volt “C” bias. At 
these plate and grid voltages, the ”11” con- 
sumption is only 2 milliampcres. 

If two dry cells, in series (B.O v.) are 
used, the filament resistors K2 ami Ht 
should he 15 ohms each. If a (i-volt storage 
battery is used, they should each have a 
value of .50 ohms, with a rheostat to reduce 
the battery voltage to 5. 

Mounting of Parts 

The panel should he first laid out, as 
shown* in Kig. 2, The panel should then he 
fastened to a plywood baseboard, and the 
other parts are mounted as shown in the 
photograph. 

Constructors with spare binding posts 
■about can use them instead of the clips, 
mounting them on a suitable insulating 
strip. To facilitate connection, the termin- 
als should he marked in this manner (read- 
ing from left to right, and looking at the 
set from the rear): ‘*.\ut.”; “(ironnd”; 

“A — ”, “II—”, ”C+"; "A+"; *11+ 15"; 

“ll-4-!>0“ ami “Phones.” The ”C— 4»/." volt 
terminal is in the form of a flexible lead, 
coining from the transformer. 

No. 18 insulated wire should he used; 

(C 'ontinoeit on /xnje 55D) 




At the left , the "Hawk's” circuit as a two-tuber, suitable for phones; the addition of a pozver 
stage, as at the right, gives suitable amplification for a speaker . Hath construction and operation 
arc extremely simple and, in a suitable location, remarkable effects are often obtained from a 

small set . 
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Short-Wave Broadcast Listening Grows 

Some characteristics of radio's most wonderful development 



By ARTHUR J. GREEN 




Left , the h:t gc transmitter of PCJ , H i I versa in, which rivals 
Pittsbu rph and Schenectady as the home of international broad - 
cast inti. This station. operated by the V. I‘. Philips Radio Co., 
of Eindhoven. Holland, is inferior to none in power and is heard 
almost everywhere in the world. 



S HORT WAVE broadcasting is not 
new; for years amateurs in all parts 
of the world have been sending out 
music and talking to their friends 
over the short-wave channels. However, it 
is only recently that the general public has 
taken an interest in this wavelength hand, 
which comes far below that which the ordi- 
nary broadcast receiver times. This delay 
has been due* partly to the slow progress 
made in the short-wave field, and partly to 
activity concentrated on the broadcast band. 
Until recently, most radio engineers ignored 
the short-wave field, because they looked 
upon it as a playground for the amateur, 
and put forth all their efforts toward im- 
proving broadcast receivers and trans- 
mitters. 

Slowly, very slowly, the idea began to 
circulate that extreme long-distant reception 
is possible by utilizing the short wave chan- 
nels. A few progressive commercial engi- 
neers decided to investigate, and put short- 
wave stations on the air, waiting further 
development in this field. Reports coming 
in from great distances proved their theory 
and, almost immediately, there was a rush 
of applications for stations cm both code 
and voice. Large, powerful transmitters 
were supplanted by medium-powered and 
less expensive ones, and found to be more 
reliable for the transmission and reception 
of messages over long distances. Still the 
public was not awakened to short-wave 
dev elopmeut. 

- President. 1. S. If. C. 



been put aside years before as poor equip- 
ment. 

The surprising part of this was that nuinv 
achieved a certain degree of success in 
picking lip stations all over the world. 
Thousands of others, after weeks and even 
months of etfort, gave up short waves: and 
their unfavorable experience and disappoint- 
ment has ever since been a drawback to 
the salt* of short-wave receivers. 

There were three great drawbacks to 
short-wave broadcasting at that time: first, 
the lack of stations and entertainment: sec- 
ondly, the poor quality of receivers; and 
thirdly, the luck of information on all phases 
of short-wave reception — including how, 

when and where to tune, what stations to 
time for, and such things as effects of light, 
etc. Each of these handicaps has been 
greatly overcome during the past year. 

All tin* broadcasters of the world have 
awakened to this new field. Short-wave sta- 
tions are becoming more and more numer- 
ous each month. In tile tropical and sub- 
tropical regions, where reception on the 
broadcast hand has been confined to a few 
months out of the year, because of heavy 
static-, the listener has taken to short waves 



As an experiment, several of the world's 
leading manufacturers decided to put short- 
wave stations on the air. Programs were 
i i regular, the t rimsmitters were of poor 
design, and listeners were few and far be- 
tween. Rut the fact that short-wave broad- 
casting was a possibility was soon estab- 
lished. 

\ It hough history is somewhat blank on 
the matter, station G2N.Y1 at Caterliam, 
Lngland was picked up and rebroadeast in 
Ceylon in 1U24. Later, CFCA at Toronto, 
Canada, relayed the English station G5SW. 
'The tirst l nited States rebroadeast was 
made by a station in Lock port. New York. 
'The idea stuck, and soon the different chains 
were trying t:o outdo each other in point 
of relays of overseas stations. Then, and 
not till then, did the public become ‘short- 
wave minded.*' 

“Junk-Box” Sets 

In the first rush of short-wave fans, there 
was little choice in the way of receivers, 
and therefore short-wave receiver design 
was much in the same class as that for the 
broadcast hand in IJI21 and IB22. Thou- 
sands of listeners tried building their sets 
from old discarded odds and ends, that had 



Right, the smallest S.IP. broadcast 
transmitter. internationally famous 
for its remarkable distauct work on 
10 watts, as well as the personality 
of its operator. Sr. . hnnndo Ccspcdcs 
Marin, of Heredia, Costa Rico. 
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The shortwave ! is fevers who have heard French conversations radiating to South elm erica, to the 
French possessions, and to ships at sen. will be interested in this view of the shortwave trans . 
mitting room at Sic. . Issise . Several transmitters, work in a through directional aerials, arc grouped 
at this suburb of Paris, and operated by the Compagttic Radio-France. 



with great interest. Tn supply these listen- 
ers with entertainment, many stations are 
going on the air with regular programs. It 
is no longer necessary to depend on one or 
two foreign stations for entertainment on 
a short-wave reeeiver. Ships at sea talk- 
ing to shore stations, airplanes and airport 
stations, telephone stations in all parts of 
tin* world, police stations, and amateurs on 
phone add to the variety of entertainment. 

Modern Short-Wave Receivers 

There are now on the market, six types 
of short-wave receivers, each with its ad- 
vantages and disadvantages. The first, and 
perhaps the best in the hands of a skilled 
operator, is the superheterodyne. I'p to 
the present, there lias been little interest in 
this circuit. 

The second is the tuned radio-fmpicney 
circuit. This utilises the screen-grid type 
tidies (the *32s, ’22s, *2 Is or a pentode) in 
a stage of tuned radio-frequency preceding 
the detector. This circuit is perhaps the 
ultimate ill receiver design for the layman. 

The third type is the untuned radio-fre- 
quency circuit. Although practical for 
most purposes, it does not compare with 
the timed circuit. 

The fourth is (lit* regenerative circuit, 
commonly called the three-circuit tuner. 
This is still a favorite with thousands; hut, 
as more and more short-wave fans are horn, 
this type of receiver must he eliminated, as 
it has been from the broadcast hand. Its 
fundamental fault is tin* oscillation it sets 
up ami transmits to other receivers nearby. 

The fifth, although not a distinct circuit, 
is the converter, which is used to pick up 
a short-wave signal and transmit it through 
a regular broadcast receiver, utilizing the 
nulio-fretjucncy stages. 

The sixth is the adapter, which plugs into 
the detector socket of a broadcast reeeiver, 
and uses only the audio end. 

Guides to Distant Reception 

The short-waw* listener is fast becoming 
familiar with diort-wave* tuning, and no 
longer gropes in the dark for entertain- 
ment, lit* no longer •■fishes" for stations, 
hut tunes his dials to the setting where he 
knows a certain station may he found. If 
that particular station is not good enough 
to give him entertainment, he then times 
to another. Many of the older t henries have 
been exploded, ill regards to skip-distance 
and such matters. Perhaps the hardest les- 
son to learn was the operation of what was 
commonly called "skip-distance,*’ hut which 
is really the effect of light on certain waves. 
Some an* strengthened in carrying range by 
light, and others by darkness. The lower 
the wave or the higher the frequency, the 
greater is the range; hut, at the* same time, 
daylight increase* this value below 20 meters 
and decreases it above that wave*. 

A good gnielc to tuning is as follows: 
below 20 meters, tune from daybreak until 
dusk. From 20 to :g! meters, stations in 
the* direct iem of elarkne*ss (east) are best 
f re mi noon until about 10 P. M. Stations in 
this hanel to tlu* direction of light (\ve\st) 
are* he*st from midnight until shortly after 
daybreak. From iW meters upward, elark- 
ness aids the signal and, the greate*r the- 
amount of darkness lwtwecn the listener 
and the station, the greater the volume re- 
ceived. Almost all distant stations are to 



he received below 50 meters. The time di- 
rections given above apply to stnudarel time 
at the* receiving e*ml. 

Harmonics, once considered a detriment 
te» short-wave tuning, are now use*el as guide's 
to pie*king lip distant stations em e-ertnin 
points on the* elial. It is easy to e*alihrate* 
a short-wave reeeiver by pie*king up a har- 
moiiie*, dividing the true wave* of the* station 
anel learning the exact wavelength of t he 
ha niionie*. 

Skip-distance* holds no more* terreirs for 
the average short-wave* liste*ne*r. If a lis- 
tener has been enjoying a fair elegrec of 
success in the hre>aele*nst hanel, there is no 
reason to e*xpeet short waves tee he different. 

Listeners Increase in Number 

Short-wave broadcasting is here* to stay. 
It opens an entirely new lie*hl of frcepicn- 
cie*s, txcent if- five times as t vide as the* fi res- 
ent broadcast tunid. and e*aeli of which is 
particularly aelapte*el to some purpose. The 
writer predicts that, in time lei come*, there* 
will lie stations liroadc-asting em several 
short-wave channels simultaneously to cover 
the e*ntire* world m one* broadcast. Not that 
the signal will go annual tlu* world (that is 
being done* today) hut it will reach every 
section of the world at erne time. 

For e*xample* a station may he* on 150 
meters for loe*al reception, and not he sub- 
ject to “skip-distance" weakening in that 
a re*a. Them on 75 meters feir slightly fur- 
ther elistanee; 50 me*te*rs for the* ne*xt area; 
25 me , te*rs for the* ne*xt ; anel 15 for sections 
where daylight is still elective*. Perhaps 
even higher frequencies e*<nilel lie utilised. 
In this manner, the listeners in e*vcr\ part 
of the* earth would have the program at 
their fingertips. 'Phis is not only a pos- 
sibility hut a probability in the* near future*. 

The* International Short Wave* Chili was 
organizes! to help ovcmunc the* third elraw- 
hack to short-wave broadcast reception. 
Through the interchange of information anel 
ide*as, it has brought short-wave station 
schedules and such matters up to the* high- 
est standard possible at the present time. 
Starte*el eine year agei, with thre*e* menilie*rs, 
it has grown to the point where its member- 
ship covers .‘iff count rie*s and possessions. 



Fifty per cent of its members are acting 
as re-porters in securing iiifeirmation which 
is printed and maileel out to nmnhe*rs. The 
chili has spemsorcel te*st programs freim 
t ransmit te*rs all over the* world, at tinie-s 
he*st fitted for re*e*eptiem; among them sta- 
tions loe*ate*el in I lonehiras, Spain, llollancl, 
1 nglanet, Columbia, Madeira anel e>the*rs. At 
this time it is arranging a chain of short- 
wave stations which will bro.ide*ast regular 
programs dedicated to the members of this 
eluh. Every re*putahh* pe-rsem is welcome 
to membership; a tVe* eif one elollar a ve*ar 
he*ing necessary t e i eeive*r the* printing anel 
mailing out e>f the club magazine*. The only 
other requirement is an interest in short- 
wave hreiadeast ing. 



SHORT-WWE BROADCAST 
PIONEERING 
Rv II. P, Davis 

Vice-President, If'estinghousc Flee, & Mfg. Co. 

M OST advances in app)ie<l science or 
art have hail to create their own fielel 
of use*fnlne*ss anel se-lelom win imnmdiatc 
public* approval, 'flic story of ste*e*l exem- 
plifies this. The* introduction of the* tele*- 
phoiic anel the* electric light had nmeh diffi- 
culty at t tie* beginning, anel the public was 
generally slow to accept them as universal 
fa eili tie*s. 

Raelio-te*Ie*phone eouuimnieation, however, 
almost overnight was aeelaimed and rapidly 
assumed a dominating position in domestic 
life*. It is an interesting fact that it took 
more* than forty ye*ars for the* same num- 
ber of American hrnne-s to he* c*(piippc*ri with 
telephone's and elee*trie lights as are now 
np lipped with radio receiving se*ts. 

In the e*a rly part of 1J122 Wevstinghouse 
engineers plunged into a line* of research 
work that was as imie-h a pioneering effort 
as that of establishing the* first broadcaster, 
anel eventually in the development of broad- 
casting anel radio eoinrnmiication may have 
cve*n greater importane-c, 

I re* ter to the* pioneering work that was 
done* in developing the so-called short radio 
waves. Ibis part of the* freqticncv spee- 
tnim had been looke*d upon as useless; and 
{Continued on page 5(i5) 
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More About the “Roll-Your-OwiT 



I X the Xoveuibcr, IOMO, issue of Kaiuo- 
( 'haft appeared ;ni article by the writer, 
«*n tit “A Uoll-Your-Own Super." It 
is not my purpose to comment here 
further on tlir merits of this dcsipi; but I 
do suprcst tli.it, if you are a DX fan, you 
will find this set's (list a nec-uet tinjr qualities 
limited only by tin* noise level. 

In answer to the invitation at the close 
of the previous artiele, many readers sent 
to me letters with questions about the con- 
struction of this superheterodyne. Some of 
them were plainly apologetic for the limited 
experience of beginners: some asked where* 
parts could he purchased ready-made; and 
others wished more information on points 
which were not as fully explained, perhaps, 
as they should have been in the original 
article. These few words have been writ- 
ten, therefore, to supplement the first story, 
and answer the principal (juestious which 
have been brought lip. 

There seems to have been most perplexity 
about the intcrmcdiatc-f mjiicncy roils. I 
tleserihed hunch-wound coils, although those 
in the illustration appeared more like the 
spider-web variety, bather will do; hut in 
this article* 1 have described another type 
which may he even more convenient to wind 
Ilian the original. The forms rail he made 
in any wood-turning shop. 

Many inquiries were directed to me by 
owners of condensers which they wished to 
use. It should seem hardly necessary to 
say that any set of condensers may he used 
with proper coils; and that any sizes of coil 
forms and wire may be used, by* rejrulatinjr 
the number of the turns used, to match the 
rapacity. The larger the condenser, the 
fewer the turns; tlu* larger the coil form, 
the fewer turns, etc. If the insulation 
changes the actual spacing of the wire, this 
must t>(* taken into account also. 

The coils used in the original receiver 
were of the Pilot plujr-in type (No. 17b) 
lifting t’X sockets. The three H.F. were 
used without clianire; but it was necessary' 
to alter the oscillator coil, to comply with 
the following specifications (See Kip 1). 

Diameter of coils, 1 1 .. inches: U.K. coils, 
f)K-t n rn secondary of No. D.S.C. wire 
(for ,000M5-mf. condensers) separated by 
1 (,-inch from n 2(i-tnni primary of Xo. MO 
D.S.C. wire. The oscillator coil Lb has 50 



By W. E. SMITH 

turns of Xo. lib enamelled wire on the pid 
(tuned) winding, for a ,0005-mf. condenser; 
and MO turns of the same wire on the plate. 
In each ease, the toj> of the secondary coil 
pies to the jrrhl, its bottom lead to **K — ” : 
the top of the primary to and the 

lower end to the plate of the proper tube. 
The connections of the tube-base p roups 
are shown in Kip 1. 

While Cb is not of the same capacity* as 
the* others, it has the same cut of plates and 
frequency-variation characteristic ; other- 
wist* the dials would not track. Make all 
adjustments of tin* circuit at about 50 on 
both dials; tune in a broadcast station at 
about M25 meters, and adjust all tuniiiir 
condensers until the sipial is loudest. Fake 
oil' or add windinps to your timing and 
oscillator coils until tlu* dials match. After 
this, do not readjust C5 and CIO, which 
tune tlu* l.K. couplers; or the setting of tin* 
oscillator dial will be altered. 

These stap\s may be very easily shielded, 
by the use of Pilot shielded condensers and 




mansions {liven arc the minimum for those 
ill it sir a ted below. 

shielded coils, instead of usirijr cans. The 
condensers shown in parallel with 1*1, C2 
and CM are, of course, the trimming con- 
densers provided with the pm^r; these could 
he dispensed with, if the coils were sufli- 
eicntly well matched. 

Intermediate-Frequency Couplers 
The l.K. coils described were hiincli- 
wound, on a 1-inch form, and mounted on 
' ..-inch dowels. This perplexed some read- 




The R.F, coils must be suited to the condensers 
used . Those in the oritiiuat set-up are as shown. 



ers, who thought that the dowels illustrated 
were the forms. More turns, of course, 
would he ueded on i/,-imii f° rms than on 
the larger ones. The wire used was Xo. Mb 
S.S.C.; hunch-wound Xo. Mb enamelled wire 
coils would have served. 

The first l.K, coil Li has two resonated 
windinps; one tuned by a fixed condenser 
Ct and one by a Yariodcusor C5 ; the illus- 
tration showed both components as vari- 
ables, which mijrlit have been used. Only 
one winding of L5 is tuned in this manner. 

1 suprest that the constructor may find 
the const ruction shown here easier. Kip - 
•rives the details of two coil forms, and 
Kip M the turns of wire and the connec- 
tions for the two l.K. couplers. Kip 4 shows 
dimensions for shields, which may he used. 
A shield should not he less than an inch 
from the windinps, all around, and prefer- 
ably separated further. 

The writer lias been asked by more than 
one correspondent if he could supply inter- 
mediate-frequency transformers. I cannot 
undertake to do this; but believe that these 
directions should enable anyone to make 
his own, or have them made for him by a 
local Service Man. Those described here 
will peak at about 1 MM) kilocycles. Some 
have sujrp*sted solenoid coils for the pur- 
pose; this is not impossible, but I do not 
recommend it. 

1 consider it preferable to buy K.K. 
chokes, rather than wind them. The com- 
mercial parts are just as cheap. 

The bypass condensers C7, CS and Cll 
may he larger than the 0.5-mf. value speci- 
fied, if the constructor finds it more con- 
venient to use the lurjrcr size. The p'id 
link condenser <TM is standard — ,0nn25-iiif. 

The tidies used are *01 As, except the oscil- 
lator Y8, which is a T2A, and the power 
tube. Kur the latter, of course, a constructor 
may use any type he desires, or a push- 
pull slap*; if the proper transformers and 
**IK* supply, as well as p*id bias, are pro- 
vided. The set limy also he electrified, by 
usiiijr a filament transformer with A.(\ tubes, 
and suitable prid-hkis resistors in the cath- 
ode returns. Follow the directions which 
come with the tubes. 

Many readers have asked me; “Can 1 use 
tin* new two-volt tubes?’* Yes! It is neces- 
(Coiitinueil on pit if e 570) 




The intermediate transformers shown here arc perhaps the easiest to make . These forms tnay be 

turned out of wood: or even paper spools mitiht be used to fiive the same relative positions. "I he 
"B” of LA actually leads to the tirid of the oscillator I ’8 : .vr the rcct'ivt r dia {train ou paete 286 

of Sovember, I9.UI, 
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The Radio Craftsman’s Own Page 

IV hat our experimental readers have found out for themselves 

Letters concerning hookups asking further details, etc., should he addressed to the writers of these letters, directly 



ANOTHER ROOSTER UNIT 

Editor. H.ximK iiakt: 

In tin* November issue, Mr. Henning de- 
scribed bis se*re*eh-gt*iel "Better Booster;” 1 
have bad such good lock with one of a sim- 
ilar nature that I feel it should be passed 
alemg to the next fan. 

I could not use the diagram ns it appeared 
originally, because of local stations near by. 
Accordingly, I used a primary connected to 
aerial and ground in the regular manner, 
replacing the aerial condenser with a 7- 
plate variable. For wave! nip, I have a 



2 




.1 booster unit tisitiji a tzeo-volt screen itrid lube, 
ahead of m. old rrueneratiz e rireuit. 

hundred feet of l.itz wire in a loop, in series 
with the antenna; it is unnecessary to shield 
this. I bypassed the screen-grid lead to 
ground with an 0.25-mf. capacity, and placed 
one aluminum wing partition between the 
tube and the U. F. transformer and another 
between tin* booster and the old set — a Rt*in- 
nrt /. tour-tuber (detector, single audio and 
a pair of push-pull ’71 As). 

For the tube, l use one of the new screen- 
jrrid ’.tJs, with filament resistors suitable 
for a ti-volt battery; Ul, 25 ohms, R2, -10 
ohms. 

With this booster and set, 1 can pull in 
WTH* with plenty of volume 1 at 7 p.m.; at 
noon WIAV and KFI are my most distant 
points. 1 believe another stage* of untime*el 
It. F. ahead of this would bring them all 
in. 1 want to thank von for this article in 
ItAiiio-CiiArr, and hope you will have some- 
thing’ even better in the near future. 

It. J. BltOYI.KS, 
Amarillo, Texas. 

(The sketch fails to show the Lit/, coil. 
As the resonance of the aerial is an im- 
portant matter, in getting distance, this 
point will probably be of interest to many 
readers. We would like to have further 
pa rtieulars. — Editor.) 



SECURES SUDDEN SELECTIVITY 

Editor, It adio-Uhaft: 

I would like to tell you of my experience 
with the ‘‘Better Booster;*' 1 built it as 
described, and used it with a Pa mink seven- 
tube battery set. When I tried it out, I 
found great volume, but no selectivity. So 
I took a length of D/ 4 -inch tubing, IP/, inches 
long, and wound BIO turns of No. 28 D.C.C'. 
wire on it at one end, and 118 turns of the 
^anie wire, in the same direction, and in- 



sulated from the first. 1 then hooked the 
antenna to one end and grounded the other. 
When 1 tried it out, I found super-selec- 
tivity; 1 can separate Vancouver and Mexico 
City, supposedly on the same wavelength, 
and have brought in stations from Mexico 
to Alaska, and coast to coast. Without it, 
nothing but ordinary Pacific Coast reception. 

Ki.mkh Wkhstkk, 

liend, Oregon. 

(Mr. Webster does not give the connec- 
tions he used; but it is quite possible that 
the same combination would not work for 
anyone else. No two locations and antennas 
are alike. It is a question of experimenting 
until the best results are obtained in your 
own location; which is helped by using vari- 
able condensers and coils. -Editor.) 



A SHORT-WAVE TUNER 

Editor. R aoio-Ch \ n : 

I have bad such good luck with all A.C.- 
npc rated timers that I thought I would pass 
one along for what it is worth. I have re- 
ceived WCiY every day for months, held 
WifXAL for four hours twenty minutes, 
straight through; ami the set lias no body 
capacity whatever. 1 use 1 the circuit shown, 
followed by two stages of trnnsfomicr- 
couplcd audio; the last a '-15 tube with 250 
volts on the plate. Have had W2XAF, 
W1X.V/., 11KC, Wf>X.\ A, W:iX.\L, Wfl- 
X.\L, W8X K and VKJK'f, with volume for 
dancing, and others with lesser strength. 

( is a Hammarlund midget; Cl, .00012- 
mf. ; C2, a Pilot 2*i- plate midget; C:{, .<►<><►- 
inf.; CL C5 and (‘8, 0.25-mf.; Oi is .0001 -mf. 
(C7 not given). Bl is :{ megolims; |<2, tOO 
ohms: ICI, L-incg.; IB, 1 meg.; *jooo 

olmis. 1.1 is a National high impedance 
choke; 1.2, L*l and l.f are short-wave H.F. 
chokes; and L represents Dresner plug-in 
coils. 

1 shall be glad to have your eotiiineiit 
if any. 

Dan Me Nicks, 

fififj Fidton St ret t. Sou Eroticism. Calif. 



(’The first glimpse gives the idea that the 
circuit is standard; but it has special fea- 
tures. Care should be used in the choice 
of condensers; for there is 180 volts across 
the plates of Cl. — Editor ,) 



UNINTENTIONAL SHORT-WAVE 
WORK 

/Alitor , Rauio-Chaft: 

1 had an ordinary three-circuit set using 
one C-ll tube in a cabinet. It wasn't work- 
ing so "hot'* ; so I took it out and set it lip 
on a breadboard, where it worked about 
the same. 1 changed the position of some 
of the parts, hut (as I thought) left the 
wiring the same. 1 was surprised to find 
that 1 couldn't get WHY any longer, but 
could get code. By careful tuning, 1 later 
heard W2COJ at Irvington, N. ,1. Since 
then I have had about forty stations near 
here, and have been able to log some of them 
quite accurately. 

When I changed the parts around, I had 
connected the aerial and ground to the 
secondary, and the condenser across the 
primary; this had the effect of lowering the 
wavelength to about 80 meters. This had 
a good result for me; 1 had never been in- 
terested in short-wave work, thinking it was 
tm> expensive; but when I first heard \V2- 
C()J as loud as WHY ever came in, I got 
the "bug." 1 now have a short-wave set 
made and will try it as soon as 1 get the 
batteries. It isn't much, but I will have a 
lot of fnn trying it. 

One morning before* school I heard a sta- 
tion in Alabama, but couldn't get tin* call; 
a few minutes later 1 beard WlBCR, Provi- 
dence, calling the fifth-district station which 
was C<Jing a few minutes before*. 1 have 
heard a station in Iowa. Fairmount, \V. 
\ a., one in Detroit, one in Elgin, 111., and 
many eithers nearer to me. I have heard 
(('on tinned on gage 571) 
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Band Selectors and Their Applications 

With data for the construction of a band selector for a screen-grid 

A.C. receiver 



S INCE tlic earliest days of broadcast- 
ing, the bogey of sideband cutting lias 
menaced every move toward better se- 
lectivity. The term "side-band cut- 
ting 1 ' refers to the fact that a modulated 
wave is considered as consisting of three 
components of the following nature: the car- 
rier frequency minus the frequency of modu- 
lation (known as the lower sideband); the 
carrier frequency proper; and the carrier 
frequency plus the modulating frequency 
(termed the upper sideband). If this modu- 
lated wave is to pass through a timed cir- 
cuit without loss of the higher niodulation- 
frequcncicS' the tuned circuit must be cap- 
able of responding simultaneously to all 
three of the components noted, at the high- 
est frequency of modulation desired. In the 
case of broadcasting, this is 5,000 cycles; 
so that the tuned circuits must he capable 
of passing a hand 10,000 cycles wide over 
the entire tuning range. 

As an illustration of this point, refer to 
the response curve a-a in Fig. 1. Here we 
have an indication of how poorly a “low- 
loss" coil, having excellent gain at the car- 
rier frequency, will fulfill the requirements 
of a high-quality system. Curve b-h in the 
same figure is that of a very poor coil; /.#*., 
one with a high U.K. resistance. Here we 
have achieved excellent results, s<t far as 
we art* concerned with the transmission of 
the side frequencies; but, in order to secure 
this result, we have sacrificed all traces of 
selectivity. 'Hie response for other stations, 
close to the frequency of the desired carrier, 
is too high. It is quite obvious that the ideal 
lies some where between the two. The dot- 
ted characteristic c-c represents the ideal 
and, presumably, unattainable response for 
a radii* receiver. Here the transmission is 
one hundred per cent, for all desired fre- 
quencies and zero for all others. 

The Hand*Selector Curve 
'There is nothing new about hand selection, 
since it carries us hack to some of the 
earliest circuits known to the art. The fact 
exists that, if two identical circuits tuned 
to 1 1 it* same frequency are coupled together, 
their response will no longer be as shown 
in eurve a -a of Fig. 1, 'They will react upon 



By C. H. W. NASON 

each other in such fashion as to produce a 
response-characteristic of the type indicated 
in Fig. 2. Comparing this curve (the heavy 
line) with the ideal (dotted line) superim- 
posed upon it, we may readily see why band- 
selector circuits are attracting so much at- 
tention. The curve exhibits two peaks, 
equally removed from the resonant frequency 
of the two circuits. ‘The distance between 
these two peaks and, consequently, the width 
of the band passed is a function of tin- coup- 
ling between the two circuits and of their 
radio-frequency resistance, 'The steepness 
of the slope away from the peaks — in other 
words the selectivity of the circuit with re- 
gard to adjacent broadcast channels — is de- 
termined by the U.F. resistance of the coils. 
It is essential that the coils employed be 
of “low-loss” nature, if the maximum ap- 
proximation to the ideal response-curve is 
to be attained. ‘The curve of Fig. 2 is that 




7 Vic double-humped curve of a modern batuf- 
s rice tor's si on a I acceptance comes very close 
to the fines of the ideal cu rvc in Tig . 1. 

of a system for which we will later write 
accurate specifications. Note again how 
closely this conforms to tin* ideal. 

'There are many methods by which we may 
couple two circuits but, with each method, 
we encounter a great many reasons for not 
lining it just that way. ltadio is a compro- 
mise from start to linish ; and we will at- 
tempt to erowtl into this article just as 
many of the wliys and wherefores as will 
fit into a non-teehnical discussion. 'Three 
common methods of coupling are shown in 




ffV have three types of bandpass eon pH no: A, where the mutual inductance ftozrcrns the band's 
width ; T, where the tiro circuits have series inductance ru common: and C, where there is a scries 
capacity in common. The characteristics of the three tfre explained in the text. 




The selective curve a*a. shoicintj sacrifice of 
sidebands, and that of broad tuning, let), where 
stations on each side ride in, are on opposite 
sides of the ideal C-C. 

Fig. 3; in each of the three, the coupling 
represents a it itupetlttnce common to both 
circuit*, 'This “common impedance” is our 
old enemy who caused motorboat ing in re- 
sistance-coupled amplifiers, and who has 
now returned in a more friendly guise. 

Choice of Coupling Methods 

If by calculations we fix upon certain con- 
stants for a coupled-circuit system, to give 
a desired tuning range with a desired hand 
width at some particular frequency, we shall 
find that our hand width is not constant 
over the entire timing range. The reason 
for this is fairly obvious; the impedance of 
the coupling varies with the frequency in 
such a fashion that, with eapacitative coup- 
ling, the hand will he widest at the low* 
frequency end of the scale while, with in- 
ductive coupling, the reverse is true. If 
we employ untuned U.F. transformers ill 
our interstage circuits, and thus isolate the 
function of selectivity from the function of 
amplification (as in several commercial re- 
ceivers) we can overcome this by employing 
four tuned circuits in a single coupled-cir- 
cuit system employing differing methods of 
coupling, as shown in Fig. tA. This circuit 
is admirably suited to the untuned trans- 
formers now on the market. Where we em- 
ploy tuned interstage circuits, an arrange- 
ment of a complex nature, such as that 
shown in Fig. HI, would accomplish equali- 
zation of the hand width over the entire 
range. 




Left, an application of both mutual inductance 
and capacity, for coupling. liiftht. an inter- 
stage Cituplcr to maintain uniform band width. 



www.americanradiohistorv.com 



March, 1931 



RADIO- GRAFT 



547 




The two band-selectors shown above differ, in the method of coupling the tuned circuit.-, : in .1 
the capacity C2 is used, and the resistance R2 is necessary to furnish a it rid bias . In li, coupling 
is inductive ; constants for both designs arc given. 




Tor the purpose of maintaining a uniform 
width of band passed through the /fining range, 
the method shown above may be used. 



Tin* inherent qualities of K.F. eireuits 
come to our rescue, however, nml it is not 
necessary to fro to such lengths. The radio- 
frequency resistance of an ordinary coil in- 
creases rapidly toward the high frequencies, 
with a consequent broadening of tuning ut 
that end. If we employ eapaeitative eoup- 
lir.fT — with the desired hand-width deter- 
mined at the low-frequency end of the 
tuniiifr raiifre — the increasing resistance as 
the tuniiifr is changed will serve to equalize 
the width of the tuning hand. 

In order to derive the full benefits accru- 
ing from the use of coupled-circuit systems, 
it is not essential to employ double circuits 
throughout our receiver. Normal eireuits 
at several points in the receiver, together 
with a single coupled- circuit unit, will suf- 
fice to give the desired effect. The trans- 
mission-characteristics of hand-selectors are 
such that the voltage at their output is hut 
half that available at the input; and they, 
naturally, entail a considerable loss in gain. 
This fact brings ns to another of the many 
compromises necessary in engineering prac- 
tice, If we intend to use a single coupled 
circuit system or band-selector in our re- 
ceiver, shall we place* this circuit in the 
antenna stage ahead of the first tube, or in 
some other portion of the receiver? Itcinem- 
ber that the over-all response of the receiver 
will not he affected by this choice. This is 
rather an unfair question; and the writer 
will answer it quickly, without asking for 
replies from his readers. 

The sensitivity of a commercial receiver 
of today is far greater than that of receiv- 
ers in general a few' years ago. In their 
most sensitive condition the new* receivers 
get right down into the incurable tube noise 
which is due to the motion of electrons in 
the first tube. For this reason, any meas- 
ures for enhancing selectivity w'hicli tend to 
reduce the level of the available signal, at 
the grill of the first tube, are undesirable. 

Cross-Talk and Beat Notes 

It stands to reason that, if we are going 
in for a combination of selectivity and high 
quality, we must make certain concessions 
with regard to other factors in a receiver's 
performance; and a hit of sensitivity can 
be well sacrificed in the interests of finer 
reproduction. Although the factors of sen- 
sitivity and tube noise point to the inclu- 
sion of our band-selector circuit at some 
point following the first tube there are two 
sources of interference which have been 
given slight publicity in the press. These 
are “cross-talk" or cross-modulation, and 
“heat-note" interference. 



When tin* screen-grid tube first appeared 
it was condemned as lacking in “selectivity/’ 
The truth of the matter is that the screen- 
grid tube is inherently more selective than 
its predecessors; but a lack of complete 
understanding on the part of designing en- 
gineers led us up many by-paths and blind 
alleys. Because of its high gain the screen- 
grid tube is prone to the effects of cross- 
modulation; that is to say, the voltage de- 
veloped across the antenna by an exceed- 
ingly powerful local (though far removed 
in frequency from the desired signal) is 
often sufficient to operate the tube on an 
unfavorable portion of its characteristic 
curve, and thus tillow the modulation of the 
interfering signal to become superimposed 
upon or to modulate the desired signal. The 
only way in which this type of interference 
can he done away with is by the use in the 
antenna stage of sonic sort of tuning cir- 
cuit which will attenuate all undesired sig- 
nals to a harmless level. In the band se- 
lector we find the answer to this problem. 
It is this cross-talk effect which rendered 
rapidly obsolete those receivers which 
achieved single control hv means of an un- 
tuned antenna stage. In the ease of the 
untuned antenna, unsought-for rectification 
caused harmonies to appear at most embar- 
rassing points on the dial. 

About the “heat-note" interference noted 
above, there is little to he said other than 
to refer the reader to the fact that two 
carriers producing an undesirably high volt- 
age across the antenna will create two sets 
of heats, having frequencies respectively 
equal to the sum of the frequencies of the 
interfering carriers and to their difference, 
'rims, two carriers having frequencies of 
900 ke. and of 550 kc. w’ill produce heats at 
.’150 and at 1 150 kc. The latter will appear 
in the output of the receiver as a strong 
signal carrying the modulation of both 
original carriers intermingled. 



This effect occurs only when the voltage 
of the undesired signal is sufficient to oper- 
ate the tube at a point where rectification 
can occur; and the trouble can be cured 
through the use of a hand-selector circuit 
before the first tube. The argument, there- 
fore, seems greatly in favor of the inclusion 
of the coupled-circuit system ahead of the 
first K.F. stage, except in locations far re- 
moved from broadcast stations and where 
sensitivity is the major consideration. 

Design of Band Selector 

The w riter will specify two coupled-circuit 
systems for use in the antenna stage, and 
another for use in interstage coupling. 
Where the maximum quality is desired, and 
where a multiplicity of tuned circuits is not 
an undesirable feature, a total of five tuned 
circuits would enable us to employ both 
systems in conjunction w’ith a normally-tuned 
detector input. This feature is not neces- 
sary, however, in locations where the inter- 
ference is of a normal character. In w riting 
specifications for the antenna coupling the 
writer asks your forbearance as far. as ex- 
planations are concerned; for the antenna 
circuit is of an unusual nature, and this 
leaves an opening for another article de- 
voted entirely to antenna-coupling systems. 

In Figs. 5 A and 5B there appear antenna 
timing eireuits, readily distinguished by the 
use of eapaeitative and inductive coupling. 
You will remember that we decided upon 
eapaeitative coupling because of the fact, 
that while the hand-width decreased with the 
frequency, this decrease was compensated 
for by the increased apparent broadness, 
due to increase in the K.F. resistance of the 
coils, as we approach the high-frequency 
end of the tuning range. For educational 
purposes the specifications for inductive 
coupling also art* included. 

{Continued on fnttje 5(»1) 




Here we hair diagram of an R.F. tuner , with band selectors for the aerial and interstage 
couplers. It is possible to substitute this in any receiver diagram where there arc two R.F. 
stages. If preferred, the inductive coupling of Fig. HR may be substituted in the antenna coupler . 
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The Hows and Whys of the Push-Pull Circuit 



(PART III) 

The push-pull circuit, it is generally known, gives more power 
than tubes in parallel ; and it gives better quality. The reasons 
will be explained in a series of articles of which this is the third. 



S O far in this scries, we have studied 
how and why tubes distort, and what 
happens to these distortions when 
tubes are connected in push-pull. Us- 
injr simple equivalent diagrams, we found 
that the true signal outputs of these tidies 
complete their circuits by passing through 
the output transformer and the common fila- 
ment connections. Distortion currents, caused 
by second-harmonic production, however, 
balance out ill the output transformer and, 
in completing their circuits return to the 
tubes via the grid-biasing resistor. 'These 
conclusions, it must he pointed out, depend 
on the assumptions that the tubes had equal 
mutual conductances and that the input and 
output transformers are correctly center- 
tapped. 



By EDGAR MESSING 

remarkable results; which few of the fans 
whom we have met have ever bothered to 
trace. 

Since there is no signal current through 
the grid resistor of a push-pull circuit, no 
bypass condenser across it is required — a 
notable saving in commercial production. 
Some very curious things result when the 
U >'\ mss condenser is left out. 

Effect of Harmonics on Grid Bias 

We have seen that the even-ha rmnnie dis- 
tortion currents, in the course of their ad- 
ventures, have gone through the biasing re- 
sistor. 1 ,et us recapitulate. The curves of 
Fig. 8 are self explanatory. 

For simplest analysis we may consider 
that the distortion in the plate currents A 



nroMiMmiitijiiimiiiftitiiiftnniiiiiiiri 



These circuits analyze the 
effect of unmatched tubes 
in a push pull stage. In 
Tin. 11. the stronger tube 
I' 1 sends its overplus of 
plate - cttrn'iil component 
through Hg. building up a 
positive voltage which weak- 
ens the bias of V\ and 
strengthens that of i '2. 
The effect in Tift, 12 is 
that zehen T2 is stronger . 



lit 




Our path-tracing expedition through the 
push-pull circuit (in January H.uho-Craft) 
brought out one very interesting facts that 
the true signal current — the nndistorted 
component in the plate circuit — completes 
its path through the output transformer and 
tlie filament connections without going 
through tin* “(‘"-bias resistor. 'This appar- 
ently insignificant fact leads to some very 




Fig. 8 

In this diagram (redrazvn) at 1 the grid 
inputs are I and /?. in the lozeer figures, .J 
and H are plate outputs. C-C t the true signal, 
and D-P 1 harmonic distortion components. 



and 15 in the lower panels is not caused by 
tube action, hut that each tube acts as a 
perfect amplifier with a distorted input sig- 
nal. We analyze these signals \ and B and 
find that tube VI of Fig. 1 has impressed 
on it a voltage (‘ representing tin* funda- 
mental or true signal. This is equal and op- 
posite to C\ which is impressed on tube V2. 
At the same time, each tube has another 
voltage, simultaneously impressed; these last, 
the distortion voltages 1) and 1)1, are of 
equal magnitude and similar polarity. The 
currents produced by these distortion volt- 
ages, we find, add up and go through Hg. 

Since Hg is not bypassed, there is across 
it a drop which acts thtfenernl ivehf oil tin; 
producing grid voltages. For example, if 
both grids are positive (second harmonic 
voltages) tin* plate currents increase; which 
really means that the alternating component, 
introduced by the grid biasing voltages, aids 
the currents produced by the plate supply. 
This component then increases the biasing 
voltage drop across Hg. 

The grid is thus made more negative, and 
this opposes the positive potential produc- 
ing the distortion currents. (Such an effect 
Is called “degeneration,” as opposed to re- 
generation in which the voltage reimpressed 
on the grid aids the original.) Further, 
since the current through Hg consists of the 
currents through Dot li tidies, the degen- 
erative action is relatively strong. The rc- 




Thc standard push-pull circuit ; zee shall sec 
why it is advisable not to bypass Hg. 

suit is that distortion components have 
tended to nullify themselves. 

These effects are highly encouraging. We 
have eliminated a large condenser and, while 
so doing, have automatically converted u 
nuisance and a bogey -degeneration — -into a 
benefit; in tills manner exhibiting the true 
genius of engineering. But this is not all. 
'That unbiased grid resistor not onl\ provides 
a cure for natural troubles such as tube 
distortion, as we have just proven, hut it 
also goes on to take care of extraneous 
faults that mail in his foolishness may in- 
troduce. 

Effect of Unmatched Tuhes 

The push-pull circuit seems to he a bal- 
anced affair. Distortion balances out; hum 
caused by A.(\ operation of filaments, (a 
topic we will dispose of in a few words 
later), balances out; hut there are, as we 
see, three places where unbalance may take 
place. It may he caused hv an off-center 
tap on the input transformer; by tuhes with 
different mutual conductances (which means 
tubes with different amplification factors 
but with equal plate impedances, or X'ic# 
rcr.vfi); or by an off-center tap on the out- 
put transformer or choke. 

The most common of these eases is that of 
unbalanced tubes; rarely indeed do they 
have the same mutual conductance. But 
those gentlemen who insist that the sales- 
man test twenty or thirty tubes, in order 
to match a pair, are wasting time. As we 
shall see. 

Ia*t us draw our equivalent instantaneous 
erudition as in Fig. 11, wherein we consider 
tube VI to have a higher mutual conductance 
than tube V2; which is the same as saying 
that Vl places a higher voltage across the 
load circuit than V2. Then V 1 tends to pro- 
duce tin* currents shown bv the full lines, 
and V2 those shown by the dotted lines. 
(We are assuming, of course, that the out- 
put and input transformers are really center- 
tapped; which means, so far as our diagram 
Is concerned, that HI equals H2.) 

As in the condition discussed in the previ- 
ous installment, the currents through HI and 
H2, the two halves of the transformer, add. 
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But the currents through ltg do not cancel 
out, because the current produced by Vl is 
larger than that produced by V2. The cur- 
rent that does go through Rg is equal to 
the difference. Furthermore, the current 
through HI is greater than that through 
112; and it is equal to the current through 
R2 plus the current through Ug. 

Now, from Fig. 1, we sec a negative po- 
tential on the grid of VI, by decreasing the 
plate current, will have the effect of send- 
ing through the output transformer a cur- 
rent opposed to that produced by the “R M 
battery. Rut V2, having a positive poten- 
tial on its grid, has the opposite effect on 
its load. These are the conditions of Fig. 
11; because the batteries indicated represent 
the equivalent voltage producing current 
bucking the “B" supply. 

Ami, praises he to this noble circuit, the 
direction of the current component through 



Rg is such that its ground side becomes 
more positive with respect to the cathode, 
tending to put a positive potential on Y2 
and a negative potential on Y2. In other 
words, VI is degenerated and does not am- 
plify as much as it would if a bypass con- 
denser were across Rg; while Y2 is regen- 
erated and amplifies more than it would 
have with ltg bypassed. 

On the other hand, if the potential on the 
grid of Vl had been positive, then the bat- 
teries in our equivalent circuit would have 
been reversed; and the unbalanced current 
through this arm would have been in the 
opposite direction. The end of Rg near the 
ground would have been made more negative; 
and the positive potential on V 1 would have 
been lessened, while the negative on V2 
would have been boosted. 

If Y2 had the higher mutual conductance, 
the resulting Nit nation would he as in Fig. 



12; the dotted arrows, as before, showing 
the current produced by V2 and the full 
arrows those produced by VI, under the con- 
ditions of a negative potential on the grid 
of Vl and a positive potential on the grid 
of V2. The net current through Rg would 
produce a condition the reverse of that in 
Fig, 11; with the result that the voltage on 
the grid of Y2 would he opposed and that on 
the grid of Vl would he aided. 

St) the tube with the greatest mutual con- 
ductance acts regen erutivcly so far as its 
partner is concerned and degeneratively with 
regard to itself. In other words, the push- 
pull circuit automatically compensates for 
its unbalanced tubes. This is a rather revo- 
lutionary statement for some of us, but 
absolutely true. The degree of compensa- 
tion, unfortunately cannot l»e 100% for 
reasons that will appear in the next install- 
ment. 



Finding Polarity in Transformer Windings 

By VICTOR L. OSGOOD 



A N audio transformer may be used as 
a coupling impedance with the screen- 
grid tube by connecting the primary and 
secondary in series so that their respective 
fields are aiding each other. The resulting 
impedance is a great many times higher 
than that of the primary alone and, conse- 
quently, allows advantage to he taken of 
the high amplifying qualities of the tube; 
thus saving the cost of a new impedance 
designed for this purpose, or of a resistor. 

The cost of the latter is quite small if 
the grid-leak type is used, but the instability 
of resistor eompounds in circuits where ap- 
preciable current is flowing is well known, 
as is also the cost of high-value wire-wound 
resistors; so that using the old audio trans- 
formers is a distinct saving, or trouble in- 
surance, either way it is regarded. 

It is very important that the primary and 
secondary be connected together with the 
proper polarity to get the right results; the 
method of determining which two of the 
four terminals should be connected together 
is described below. It requires the use of 
either an A.C, or 1).C. voltmeter; hut one 
of the two instruments is usually available 
to tlie set-builder. 

Let us consider first the use of the A.C, 
meter. If it be the low- range type, used 
for measuring potentials on A.C. tube fila- 
ments, then the source of A.C, voltage may 
he the filament voltage on the power output 
tube. If the meter will read higher voltages, 
(up to 120) then the voltage source may be 
the 110-volt supply line. 

Fig. 1 shows a D.P.D.T, switch used in 
the polarity determination; but, of course, 
this switch is not really necessary. It is 
shown merely for the sake of clearness in 
explanation. The experimenter may con- 
nect up the circuit, first one way and then 
the other, without the use of nnv switch 
at all. 

With the switch, meter, transformer and 
voltage supply connected as shown, note the 
meter reading. Then throw the switch to 
the reverse position, and again note the 
reading. The higher of the two readings 
is the one obtained when the two windings 
are aiding; and the two transformer ter- 
minals that are then connected together 




The tzco methods shozen above may be used to 
determine the proper conned unts of transformer 
windings so that they will be in "series aid- 
t/10." The choice depends on the meter used . 

through the switch are to he permanently 
connected together. Use “R+ M and the 
one remaining terminal for the two im- 
pedance connections. 

Use of a D.C. Meter 
The procedure is different if the meter be 
the D.C. type, A source of D.C. voltage 
which may either lie a 4. 5- volt battery 

or a l-microfarad condenser, is then re- 
quired, The condenser may he charged from 
the detector W B+” supply and must he used 
before this charge has had time to leak off. 

Connect the several parts as shown in Fig. 
2 (remembering that the switches are not 
indispensable; because the leads may merely 
he twisted together temporarily for the 
test). Reave the primary circuit open until 
ready for the test. With the D.P.D.T. 
switch in one position, close the primary 
switch, keeping your eye on the needle of 
the meter. If the deflection of the needle 
(which will he only a momentary flick) is in 
the positive direction on the scale, the test 
is completed; if it he negative, throw the 
D.F.D.i , switch to the opposite position and 
again close the primary switch. Pay no 
attention to the needle movements when the 



primary switch is opened; as you are likely 
to become confused in the test. 

When the meter reads positive on the 
closing of the primary switch, connect the 
primary terminal marked to that sec- 

ondary terminal which is connected (through 
llie D.P.D.T. switch) to the negative side 
of the meter. The two windings are now 
in series and aiding. 

As a matter of precaution, it is well to 
warn the render against leaving the pri- 
mary switch closed when a battery is used, 
even though the drain is pretty small. But 
there is no need of allowing the current to 
flow; and so, as soon as the direction of 
needle deflection is noted, open the pri- 
mary switch again. 

If a charged condenser is used, this pre- 
caution is unnecessary, because the con- 
denser discharges immediately anyway. A 
condenser larger than one microfarad mav 
he used when the battery is not available; 
but it is not advisable to go down to smaller 
capacities, since oscillatory conditions be- 
come more troublesome and less energy is 
available for operating the needle. 



WINDING TUBE-BASE COILS 
By Nels Sahli 

T HIS is just another coil-winding jig; 

hut it is handy for tuhe-luisc coils, ami 
is so cheap and simple that it should help 
short-wave experimenters. 

First, obtain a cushion socket that will 
bold the prongs of the tube base firmly. 
( Continued on fnitje 5(iy) 




Fi*. 3 

The simple device shown t with a hand-drill , 
provides a simple winder for tube-base coils, 
mu eh in favor for short-wave experiments. 
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Mutual Conductance and Its Associates 



An introduction to Mr. and Mrs. Mho and all the little Micro- 
mhos, with some comment on the respective merits of tubes 



HAT is Hu* 1 1 ids! unfa mil in r word 
in thr radio voeabula ryr It would 
serin tint the prize should lie 
awarded to "Micrnmhn," to judge 
from the difficulty whirl) most people lind 
in getting it straight. The mieromlm, it 
will he observed, is found in a list of tube 
eharaeteristies, and has no other habitat, 

44 Well, Mr, Hours, what is a mieronihof" 
“A inirroinho, M t\ Interloeutnr, is a meg- 
ohm which has changed its name, to keep 
from being caught and ehopped into deci- 
n oi 1 fra et ions." 

1'iittiug the comedy at this point, our 
readers may he interested in an explanation 
of tin* mho and the micrnmhn, as a preface 
to a few remarks about vanillin tubes and 
their action. 

Conductance or Resistance? 

In ordinary radio computation, it is usual 
to talk only of the resist a net* of an electrical 
conductor. Some of our readers have pro- 
tested against "taking the resistance out 
of radio;" hut conductance seems to have 
no friends except in the tube tables. Yet 
conductivity is the most essential property 
of any electrical circuit. 

We say that a wire has a resistance of 
one ohm, if one ampere of current flowing 
through it causes a potential difference of 
one volt between its ends. As the textbooks 
say: 

K 

It - — 

I 

But, if we look at tin* matter in another 
way, a wire must have the property of con- 
ducting current, as well as that of resisting 
it. We use copper, instead of quart/,, for 




ll'hiie the mutuahconductance characteristic is 
really a curve of varying slope, the lines here 
arc drawn straight for the purpose of compar- 
ing various tube types , The highest is that of 
a European tube not available here . 



By C. P. MASON 

leads because (among other reasons) cop- 
per conducts an electrical current with the 
ininiuuim of loss. And the case may he 
stated hy saying that a wire lias an internal 
etttnfuehmee of one Mill) if a potential 
difference of a volt across its ends causes 
a current of one ampere to flow through it. 
(The tnho, you have proha hly guessed, is 
simply ohm spelled backward.) If we turn 
Ohm's law into Mho's Law, it will read: 

I 

(i - — 

K 

That is, the conductance ((>) equals the 
current in amperes divided hy the voltage. 
The value of the conductance is always equal 
numerically to 1 divided hy the resistance, 
a ml vice versa: so that multiplying hy the 
conductance is the same 1 hi as dividing 
hy the resistance, (OxK = 1 = K/U.) 




The tube is a device to cause a large current 
to flow on the application of a small voltage. 
The property which enables it to do so is the 
” mutual conductance ” created by its three 
elements . 

By simple arithmetic, we shall find that 
one megohm (1,000,000 ohms) corresponds 
to one miernmho (1/1,000,000 of a mho.) 
One volt of electrical pressure will force it 
current of one microampere (1/1,000,000 of 
an ampere) through either. 

Conductance of a Tube 
While a vacuum tube is a device more 
complicated electrically than it seems from 
the outside, we may simplify the discussion 
of its nature by considering it for a mo- 
ment merely as a resistance connected be- 
tween the filament and the plate leads. 'Phis 
resistance is not uniform: it varies with the 
applied voltage on the plate; and it varies 
also with the voltage applied to the grid; 
which is here acting something like the arm 
of a rheostat to turn in or out additional 
plate resistance. (Pig. h) 

But, having set our tube to a certain plate 
resistance hy the use of the proper direct 
voltages on grid and plait*, if we apply an 
alternating-current or signal voltage to the 
grid, the arm of our electrical rheostat 
swings up and down; increasing the plate 
resistance and decreasing it, alternately. 
When the resistance is tleereased, more cur- 
rent flows through the tube's output circuit 
from the "B" supply; just as when the re- 
sistance is increased, less current flows. The 
result is, that there is created in the plate 
current a pulsating component which we 




can separate (say, hy a transformer) in the 
form of an alternating current. 'Phis, if 
we have chosen the right values for an am- 
plifying circuit, will create an output volt- 
age which corresponds almost exactly in its 

■i a iimmiiillimiimfi hciitii minim unit 

The grid voltage may 
be considered as 
narking the arm of 
a rheostat connected 
between the tiloment 
and plate of a tube 
and, accordingly, 
changing the plate 
current at every 
saving of the signal. 

MifUMllOlllMIIIIUmillimil uuiiimmiiiut 

“shape" to the input voltage applied to the 
grill, Imt is much greater in value. 

Considering the tube, therefore, only as 
a resistance in its plate circuit, we find that 
it has a value in ohms which may he deter- 
mined from the voltage applied and the 
current passed. But, when we consider the 
tube as a unit, in which alternating-current 
flow in its plate circuit is produced by alter- 
nating voltages on its grid, we are coining 
around to the idea of conductivity rather 
than resistivity. 

If an A.C. voltage is applied to the ends 
of a metallic resistor, we measure the con- 
ductance of the latter hy the current that 
Hows through it. If an input A.C, signal 
of the effective value of one volt should 
produce an effective A.C, output of one am- 
pere from a tube, we would he justified in 
saying that, from this standpoint, the tube 
has a conductance of one mho. If the same 
input produced an effective A.C. output ot 
only one microampere, we would rate the 
tube at one inieroiuho instead. 

Neither unit, however, gives a very prac- 
tical value for ordinary radio receiving 
tubes, Practically all such tubes have a 
conductance between 4-00 anil 2000 mi- 
eronihos; as will he seen from Pigs, 2 and B, 

The higher the conductance (called mu- 
tual because we must take into consideration 
the interaction between input ami output 
circuits), the steeper the slope of plate cur- 
rent against grid voltage (Pig. 2), The 
number of microamperes change in the plate 
current corresponding to a change of one 
volt on the grill gives the rating of the 
tube's mutual conductance in mieromhos, 
(Our British cousins make up for their 
extra trouble in spelling such words as 
labour with additional letters, hy rating 
their tubes simply according to the "slope." 
Thi s, as the diagram indicates, is simple 
and quite as satisfactory for most purposes.) 

It is customary to say that a tube's "(iin," 
or mutual conductance, is equal to its volt- 
age-amplification factor, or "mu,** divided 
hy the A,(\ plate resistance (Up), However, 
the answer, found in this manner from a 
table of tube eharaeteristies, would be in 
mhos; and it is easier to avoid fractions hy 
first multiplying the "inn" hy one million. 
The answer is then in microuihos; and a 
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r-10 3 



The heavy Hues at the right arc the ratios be • 
farcii the he a: v lines at the left and their 
associated shaded lines. The shaded lines at 
the riftht show plate current, and the mutual 
conductances must be interpreted with due 
rcyard to these. 



result cif 1750 miernmhos is easier to han- 
dle, and looks bigger than .00175-mho, 
though it is the same tiling. Hither means 
that an alternating potential of one volt on 
the grid produces an pulsation of 1.75 mil- 
liamperes (alternating) in the plate current. 

(it is necessary to recall that an alternat- 
ing voltage differs from a direct voltage; 
in passing through a scries of values, the 
effective value of which is only .707 times 
the highest voltage reached. In other words, 
an alternating voltage of 1.0 reaches the 
points of 1.U4 volts positive and 1.H4 volts 
negative during each cycle.) 



Advantages of High Gm 

The leading textbook on vacuum tubes, 
written ten years ago, covered their prin- 
ciples so thoroughly that it is still a classic. 
The author of “Thermionic Vacuum 'rubes/' 
I . II. J. van der Bijl, observes broadly: 
“It is always desirable to have the mutual 
conductance as high as possible." With Hie 
usual number of reservations, this is true; 
but there are several reasons why the owner 
of a set wired for ’lifts should not dash out 
and buy ’50s to replace them. 

Yet, as between two tubes, of comparable 
character, the fact that one has a higher 
mutual conductance than the other means 
that it gives a higher current output from 
the same signal. The drawback in using 
the tube of higher conductance may be fi- 
nancial (as with the *50; although ’10s have 
been used liberally for the lt.F. receiving 
amplifiers by communication companies to 
whom smooth, reliable working was a mat- 
ter of dollars) »r, on the other hand, it may 
lx* electrical (as in a circuit where the tube 
of high mutual conductance will oscillate 
when it is not intended to do so). 

Fig. 5 shows graphically the average char- 
acteristics of the principal receiving tubes, 
and their outstanding characteristics at dif- 
ferent plate voltages (when the grid voltages 
are those specified bv the makers for the 
corresponding plate voltages. For other 
combinations, it will be necessary to con- 
sult the curves issued by the tube manu- 
facturers.) It will be seen that, the higher 



the plate voltage used on a given tube, the 
greater the mutual conductance; and, there- 
fore, tlic greater will In* t lie useful varia- 
tion or signal in the plate current. 

The less the resistance of the tube, also, 
the greater the plate current for any given 
voltage; hut it must 1 m* remembered that 
the vacuum tube is only part of the circuit. 
1‘nless the tube is in the last stage, so that 
its output passes through the windings of 
a reproducer, it will he necessary to con- 
vert the variation of the plate current into 
a voltage fluctuation which may he applied 
to the grid circuit of another tube as its 
input signal. 

Therefore, we must put between the tube 
and its plate supply an impedance or a 
resistance; and this alters the characteris- 
tics of the circuit and, thereby, the effective 
mutual conductance of the tube. This is 
especially noticeable in the ease of the 
screen-grid tubes of Fig. J1A. Their internal 
resistance is so enormous (it is necessary to 
show this on a different scale) that it is a. 
good deal of a problem to utilize their volt- 
age amplification with any degree of effi- 
ciency. 




I M * iJp*or 0 ♦ i ClD (MicremMO | 

I*} *500 i *>oo ( J0O ( »0 
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A.C. PLATE RESISTANCE 
DC PLAT* CURRENT 



Ho.. '4 ‘4 ‘4 *1 *» • 

RG.3-A 



* Special A.F. connection. 

The screen-arid tubes have characteristics so 
different from those of the three-clement tubes 
that the scale is altered here. The low tnu- 
tual conductances require hiyloimpcdaucc plate 
Circuits. 



High Amplification 

A tube of high mutual conductance is a 
good amplifier — in its own class. Now we 
have Screen-grid tubes which, with low mu- 
tual conductance, give high amplification 
in special circuits. The problem is the con- 
version of tin. output signal current into 
the maximum voltage which can be saved 
for application to the grid of the next tube. 
To do this, the output circuit must contain 
impedance, or resistance, which is in the 
same order as that of the screen-grid tube. 

It must be remarked that, after all, high 
mutual conductance does not take the place 
of high voltage amplification. Modern cir- 
cuits, in these days of automatic volume con- 
trols, tone controls, untuned antennas, and 
other sources of loss, must have a consider- 
able margin of amplification in reserve. 

Hut, as between tubes of similar amplifi- 
cation factor (“ 11111 ”), the higher mutual 
conductance is a sign of superiority ; as 
when the *12. \ is compared with the *01.\, 
or the ’2t with the '22, 'Fhe only point is 
that the tube of higher mutual conductance 
also draws more plate current; and this is 
a point which must still be considered in 
battery operation. Yet, as the diagrams 
shown, the latest tubes are of better char- 
acteristics than the older types, some of 
which are already practically obsolete. 



Low A.C, Resistance 

In connection with the* facts just remarked 
upon, it is necessary to comment again upon 
the fact that a tube is much more compli- 
cated than it seems at first sight. Between 
the filament and the plate, there is not a 
simple resistance, such as we find in a grid 
leak. There is a space* in which electrons 
are moving at high velocity through a 
“hard” vacuum: and each electron is carry- 
ing with it a magnetic field. There are elec- 
trons forming a “space charge;” that is to 
say, they an* loafing along the first-base 
line, getting in the way of the runners. 
There is not a uniform potential on the 
filament, in the ease of a direct -heating 
tube. 'Flu* rate at which electrons boil out 
iff the cathode or filament affects the “dy- 
namic” characteristics of the tube. For 
these and other reasons, tubes have curves — 
not straight lines— -for '‘characteristics,” as 
any article on tubes will show; hut the 
problem in amplification (as opposed to de- 
tection) is to find the point on the char- 
acteristic where the line is most nearly 
straight. The curves, in the tube’s char- 
acteristic, mean distortion in the output. 

It will be noticed that Fig. t shows the 
D.C’. plate resistance, as well as the A.C*. 
plate resistance: it is the latter which fig- 
ures in tube tables, and in the computation 
of mutual conductance. The D.C’. plate re- 
sistance, for our purpose, is taken as the 
resistance through which the given plate 
voltage will force a current equal to that 
drawn by the tube, at the specified plate 
and grid voltages. 

For instance, it will be seen that the 
*01 A tube passes 5 millinmperes when it has 
155 volts on the plate and volts negative 
bias on the grid; a t5,(NH)-ohm resistor would 
do the same. Hut, at the voltages given, 
the A.C. resistance of the tube is only 
(Continued <m page 5(iff) 



'KJ in Ofcmt A.C C3 D.C O Cv*r^*t 




The grid voltages are so adjusted to the plate 
voltages that tubes ore :rrv sen si til e to signal 
variations. V he ratio of the solid lines to the 
lighter ones is an index o' economy. 
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SPECIAL NOTICE TO CORRESPONDENTS : Ask as many questions as you like, but 

please observe these rules : 

Furnish sufficient information, and draze a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found tv represent the greatest general interest wilt be published here, to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Peplies, magazines, etc., cannot be sent C , O. D , 

Inquiries can be anszvered by mail only when accompanied by 25 cents (stamps) for each separate question. 

Other inquiries should be marked “For Publication ,” to avoid misunderstanding . 






AIREX “ABC* ELIMINATOR 

(108) Mr. J. K. Veigh. Dobbs Kerry, N. V. 

({_*-) I have an Airex "A ISC" eliminator, from 
which the leads have been removed. The power 
transformer is not marked, and I find it almost im- 
possible to determine the original connections in this 
unit. IMease show the wiring diagram, and any 
additional available data on the connections, in the 
Information Ihtreau. 

A.) The schematic circuit of the Airex '‘AUC" 
eliminator is shown in Kig. 0108 at A, and the con- 
nections of the Karl |nnver transformer, used in this 
unit, in the same figure at if 

It will be noted that the "A" |Hirtion of this 
eliminator will operate the filaments of the average 
all-electric set. Of course, the indicated voltages 
are alternating and not direct-current. 

If any further difficulty is encountered in con- 
necting up this eliminator, the trouble should readily 
!>e located by testing the circuits with an accurate 
voltmeter. 



“IMPERFECT CONTACT” 
PHONO. PICK-UP 

(109) Mr, Albert A. Pietro, Hattie Creek. Mich. 

((,*■) Is it ixissihle for me to use my “Model 17" 
phonograph pick-up for home recording as de- 
scribed in the December. 1930 . issue of Ramo-Ckaft? 
I note in this story tliat an electromagnetic pick up 
is used. My unit is a liristnphone, made by the 
Hristid Recording Co., and operates on the principle 
of the carlxin microphone. Would there lie any 
danger to the pick-up. using it in this manner? 

(A.) The Bristol "Model L" phonograph pick- 
up cannot be used reversibly, as the standard elec- 
tromagnetic pick-ups can. That is, it cannot be 




used. 



’’driven" by the audio output of the associated 
power amplifier. 

However this unit is very sensitive, operates like 
a regular carlion-btittoii microphone, ami is capable 
of many interesting tricks in the bands of the ex- 
perimenter. 

For instance. Fig. 0109 A illustrates the manner 
in which the pick-up may lie ■■worked" directly into 
the voice-coil of a dynamic reproducer. The milli- 
animeter MA indicates the current in the circuit; 
which should not exceed 6 or 8 milliamps, in most 
instances. 

This pick-up. which is nothing but a carlion- 
huttoii microplHine, L classed technically as an 
"imperfect -contact" device. 

To obtain more perfect matching between some 
voice coils and this pick-np. it may be desirable to 
use a matching transformer; the connect ions are 
shown in Fig. 0 1 09 IS. Reversing the connections 

to the 4 Yi - volt battery may improve the operation of 
the unit; also, changing the tap on the battery may 
help. 



OPEN BY-PASS CONDENSERS 

(110) Mr. I'. T. Faulkner. Muskogee, Okla. 

(O.) Most descriptions of test apparatus tell 
how to determine whether a filter condenser in sizes 
down to |^-nif.. is open, shorted, or leaky; but there 




Fi*. Q.110 

A handy tester for condensers open internally. 



floes not seem to be any simple test for determining 
whether the smaller by -pass condensers are open; a 
short, of course, is obvious. Is there a simple test 
which will disclose an open in by-pass condensers of 
small size? 

(A.) In Fig. 0110 is shown a simple arrange- 
ment. of two test prods ami a fixed condenser, 
which is used in many service stations to isolate 
the cause of hum. circuit oscillation, broad tuning, 
weak reception, noisy operation, and other faults. 
If placed in slnmt across an open by-pass con- 
denser. it will usually cause the circuit to function 
more nearly normal; and thus indicate that the 
fixed condenser, across which it is shunted, is open. 

This condenser shouhl Ik* of high voltage-test rat- 
ing. to preclude the iiossihility of its breaking down 
on high-voltage circuits. 

SERVICING VICTOR RADIOS 

(111) Mr. I’yrnn i\. Lindquist. Akron. Ohio: 

(L>. 1) What is the explanation for an increase 
in signal volume when the ground wire is dis- 
connected from a Victor T.R.K. set? Aerial ami 
ground have been inspected, anil both seem to be 
in perfect condition; all tubes test up to par. 

(A.) When the ground wire is removed from 
a radio set. the chassis no longer serves as a radio- 
frequency shield since it is ungrounded. Regenera- 
tion now takes place in the circuit, thus causing 
increased sensitivity: and jierhaps the circuit may 
become so highly regenerative as to slip easily into 




Fifb 0.109 

The Bristol pick-up is of the microphone type. 

not magnetic. " Imperfect " relates to the prin- 
ciple only, not the design. 

oscillation. Another result of this instability is to 
decrease the noise-to-signal ratio, bringing in back- 
ground noises not otherwise heard. Also, the hum 
level is often raised to an objectionable degree. 

Vnder normal conditions, the various interfering 
noises picked up by the light -lines anil chassis pass 
directly to ground through a filter bank consisting 
of two center-tapped 0. 1-nu". capacities, connected 
inside the amplifier unit. However, when the ground 
connection is removed, the effectiveness of the 
ground wire to carry off these static discharges is 
eliminated. Also, the signal gain obtained by re* 
moving the ground is not as noise-free when ob- 
tained in this manner, as when the volume control 
is advanced to obtain the same sensitivity; for it 
is seldom that a sufficient degree of sensitivity is 
not obtainable bv adjustment of this control — if 
the receiver is otherwise properly balanced. 

0J.2) The writer lias lk*eu informed that the 
size of the spark obtained, when the ground wire 
is removed from the chassis of some Victor sets, 
when they are connected to the light -line, is an 
indication of the efficiency of the ground. Is this 
true? And is the ground l»est when the spark is 
large, or small? 

(A. 3) The information is correct; the better 
the ground, the larger the discharging spark of the 
O.I-mf. condenser bank across the power lines. 



MICROPHONE — MICROPHONE 
TRANSFORMER 

(112) Mr. Calvin Host wick, Klgin, III.; 

(IJ-O Are there any convenient corrective meas- 
ures that may be applied to packed carl mii-hut ton 
microphones? The one in question is noisy and, 
though sensitive, it is difficult to keep at the best 
operating point. 

(A. I) If buttons become packed liecause of 
moisture, or long standing in one position, it will 
often be possible to loosen the carbon granules by 
(Continued on page 572) 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY I 



Official 

RADIO SERVICE MANUAL 



and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 



N EVER in the history of radio has there ever been 
published a manual, so complete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 
is a veritable encyclopedia of service information — worth 
several times its regular price. It is invaluable not only to 
the Service Man, but to everyone interested in radio. 

For this Manual there lias been collected available wiring 
diagrams and data of nearly every commercial set, of which 
there is any record, manufactured since 1927 , and many 
earlier ones. 



HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 



Over 1,000 Illustrations, Diagrams, etc. 
352 Pages — 9 by 12 inches — Weight 3 lbs. 




Additional service data for new receivers, as 
they appear on the market, will be supplied at 
a trifling cost so that the Manual might be kept 
up-to-date at all times. Hut that is not all. 



Service Information 

The OFFICIAL RADIO SERVICE MANUAL 
contains a comprehensive instruction course for the 
serviceman, giving practical in formation from every 
angle on how to service the set. Here are only a 
small i lumber of the articles mentioned : 



i b 

Antennas 


Eliminators 


Radio-Phonograph 


Amplifiers 


Meters 


Equipment 


Automotive 


Radio Power Supply 


Resistors 


Condensers 


Systems 


Short Wave Sets 


Detectors 

u 


Tubes 


Speakers 

Ur 



You simply cannot realize what a tremendous 
work this is until you have held a copy in your 
hands and have gone through the 352 pages. 



What They Say 

NOTHING CAN COMPARE WITH IT 

I hare m-ehnl mV coiiy ,.f lire OFFICIAL IIM)I« SKUVICK 
MANUAL. I expected It uhtlld lie ptiid fnr I think win 

knmv as much as any of them what the iioTiii:- radio man 
wants, hut I’ll winter not very many expected tn rerelve a 
lunik nmiparalde to till ? one. 1 think jun deserve ;i lot id 
credit for heinj: the first to tint out a real service manual 
that the amiitnir nr professional can make good even day um? 
of. It*s a ft no<l Practical hook and one that every service man 
will bo proud of. — K. 1>. IIANA, llaslett. Mich. 

BEST BOOK IN THE FIELD 

T received your hook OFFICIAL K.WMO SKUVlcF MANUAL 
an I find It Id a* yet the he-?! honk 1 have found in tbit 
field of radio. You are well justified in that this Is tha 
feer of service manuals. 1 wish you all the success possible 
in the publishing of future 1>»w<k< on radio which are sure or 
great necessity.— WILLIAM tl. ltKOWN. Itrown Radio Senlco, 
loll) Buckingham Street, Toledo. Ohio. 

WORTH A GREAT DE4L MORE 
npeelved your copy of OFFICIAL llAMO SKUVICK MANUAL 
and am great Iv pleased with same. It F vmrrli a great deal 
more than It *•«».— If A UOl.lJ AlfU’lKH. 11 Itutland Av©., 
Arlington, N. J. 

A VERITABLE GOLD MINE 

I received the OFFICIAL UAL TO SKIlVICF MAST TAT* I 

am well Pleased. It L a veritaldr gold mine for the Service 
Man. — Kl'fJKNK ItlNFOKIt, Arkansas City. Kansas. 

MAGN1F1QUE 

Received my copy of the OFFICIAL RADIO SKUVICR 
MANUAL this A.M. “She la what you rail him? Mag- 
nifluuel Kxguifite!" A timely aid for the troubled sets. 
Thanks.— K. JtOlt’K, 1118 W. iJnubhln, Philadelphia, Pa. 



Prepared Especially for the 



MAIL COUPON 
TODAY! 



Radio Service Man! 



GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. 



RC-331 



As per vour special offer, T enclose herewith $3.50 
for which you are to svnd me, postpaid, one cony of 
the OFFICIAL RADIO SERVICE MANUAL 



Xante .. 
Address 



■ Ci t^- 



State 
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Operating Notes for Service Men 

(Continued from pope 321) 




No. 245- A 

Set and Tube Tester 

Newly designed to meet the servic- 
ing needs of all types of radio re- 
ceiving sets. Used by experts. 
Adaptable for every kind of socket 
test. Also continuity of circuits. 
A.C. - 1).(\. and all tubes including 
screen-grid and rectifier. Checks 
line voltage. Charts for resistance 
and capacity with full instructions 
furnished. Accurate. Compact. 
Simple to use. Durable steel case 
finished in beautiful baked enamel. 

NET to No. 245- A 

Dealer No. 400 

$20 List Each 



At Your Jobber’s — If not at your 
jobber’s we will ship direct 




No. 400 



Counter Tube Tester 

A new tester that gives dealer and 
customer the required tube value 
information. Mutual conductance 
test all tubes, including the new 
2-volt tubes. Simple to use. Ac- 
curate. Dependable. Connects to 
A.C. supply. Attractive baked 
enamel finish. All parts shielded. 
Complete with up-to-date tube chart. 

Send for Catalog — Order Your 
Testers Now 

Readrite Meter Works 

Established 1904 

17 College Ave. HI tiff ton. Ohio 



Of the two, the first method is bests as 
this will tint cause delay of several minutes 
in starting because of the lower filament or 
heater voltage. 

In this set, bins is obtained liy means of 
a resistor of 1300 ohms value, connected 
from the (‘enter tap of the *22 winding to 
negative or chassis. This resistor should 
he used to obtain bias for the *2f l»y con- 
necting it from cathode to chassis; the cen- 
ter tap is then connected to chassis. If 
the *27 filament winding is used for heater 
voltage, the center tap of the winding al- 
ready is connected to negative. Tile *22 
filament leads from the power transformer 
are colored blue, the center tap white. 

When tin* voltages are too low, it is not 
detrimental to place the fuse in the 1 in- 
volt position; for. even though the line- 
voltage is 125. the filament voltages on the 
tubes will be only normal. If the *27 fila- 
ment winding is used for the *24 also, tile 
blue filament leads intended for the *22 
should he well taped and isolated from 
one another. The plate and screen-grid 
voltage leads are connected in the usual 
manner without any change. The increased 
sensitivity and almost hornless reception re- 
sulting from this rewiring will pay for the 
time and trouble spent. 

Replacements and Changes 

Noisy and unstable operation in the Co- 
lonial ”T2.\C” receiver has often been traced 
to a defective carbon resistor (orange- 
colored) connected from one terminal of 
the Mcrslmn condenser to the audio trans- 
former. The only remedy is replacement; 
when this is done, it is good policy to 
tighten terminal nuts and resolder the con- 
nections on the Mershon condenser. On this 
same set, when it is necessary to switch 
the plan to- radio switch to ‘’phono” on radio 
reception in order to obtain more volume 
and clear reproduction, it is a sign of an 
(►pen detector-cathode biasing resistor. 

'1*1 te new 'Zenith "IO.\.(V* makes use of 
a three-point switch for proper antenna set- 
ting. On the first lot shipped out, an in- 
ferior component is the cause of intermit- 
tent and noisy reception. A new type of 
switch is now being used; and it is advis- 
able to make the change to prevent possible 
future service calls. 

On the Zenith ”t2 A.C.’* an ordinary tog- 
gle switch is used for an antenna switch, 
shorting or placing into the aerial circuit 
a condenser of approximately .00025-inf. ca- 
pacity. This switch is often the cause of 
noisy and fading reception, when it becomes 
defective with use. Remedy is replacement. 
The defect can easily he found by moving 
the switch arm slightly, without throwing 
it over. 

Very often, it becomes necessary to re- 
move the Itadiola “U()A" chassis from its 
cabinet. When this is done, all cables and 
connections must he disconnected from the 
timer chassis. Many Service Men, when 
placing the chassis hack into the cabinet, 
do not hook up the antenna coupler prop- 
erly. This coil lias three secondary leads 
which connect to the terminal strip on the 



catacomb. The black lead connects to No. 9 
terminal (counting from right to left, as you 
face the rear of the set). The two black 
and green leads arc connected to Nos. <i 
and 7, respectively ; these two may lx* inter- 
changed. Lack of sensitivity and off-sea lc 
timing will result from a mistake in replac- 
ing the coupler wires. 

Complaints of fading oil this model al- 
ways gave a great deal of trouble, until 
all joints and connections were re-soldered 
and heated. Most frequently, however, the 
trouble can he traced directly to tlx* multi- 
tapped voltage divider in the pack. Re- 
heating and sweating all soldered connec- 
tions to this resistor will clear up the 
trouble. Symptoms of this defect are fluc- 
tuating voltages. 

The automatic phonograph motor switch 
on Hmliola and Victor combinations are 




Fi* 4 

. t bovc, volume control in l.vrrWf Sonora **. 1 44 * 

models, which may be connected across aerial; 

It and C\ 2 x /rvolt models before and after chantje. 

often the cause of much labor and waste- 
ful effort. Tsually, the trouble lies in either 
premature tripping or failure of the switch 
to function. Referring to the illustration 
(Fig. II) it can he seen that the surfaces at 
4 *X” must he squared; or we will have pre- 
mature tripping. With use, these surfaces 
become rounded, or the latch spring loses its 
tension; all of which will cause this trouble. 
A small fill* diligently used, and increasing 
the tension of spring “F,” will he the rem- 
edy. When the switch does not function, 
it is best to determine whether tin* contact 
springs within the switch have not lost their 
tension or that the contacts are corroded. 
'Hie switch should he adjusted so that then* 
is at least 1/lfi-inch clearance between the 
switch-cam lever and the latch-plate earn 
(this clearance point is denoted by •*K*’). 
'This is done by loosening tlu* screws **1)*’ 
and so that the switch mechanism can 

he adjusted. The screws should then he 
tightened. Failure of the switch to trip 
is caused usually by weakening of the lateh- 
plate spring If the teeth on the latch 

plate become worn, tin* same trouble may re- 
sult. A file that is sharp, and small enuuiih 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 

A NYONE who r.\N HK-U) and W1UTK cat) sluJy 
Ehctiii'trv through our sinutly prepared 4-nur>e. 1 «>u 
don’t nnil a higher etluialhm. ami jim ilon t need 
any pro ions oxperlcui-e «r lueparai ion. Chemist ry Is not 
harder lo understand than elettrleity or radio. Just plain 
sense and ordinary observation jtovvers. 

Laboratory Outfit Free 

THK COMPLETE CHEMICAL OfTKIT and A^PaRATI'S 
supplied to you ns part of >mir <’nur»e. without extra 
charge. makes you the owner of a laboratory, containing 
all the materials and instruments used by a full-fledged 
cheml't. This working kit. vvlih-h is shipped to you at 
i)ie outlet of the rourse, heroines your permanent property, 
it is a sturdy fitted wooden cabinet containing over 1IMI 
pieces of lalmratory ap|>aratus and chemical supplies. 



We Can Teach You At Home 

Onr faculty knows just how to mold you into a skilful 
laboratory worker. T11K HKAD OF OI*ll STAFF IS 
Hit T O’t *0X011 SLOANK. scientist, engineer and author 
of uhic repute He lias had more than Ufty years of 
teaching experience. Our course Ills you for an Immediate 
position hi a chemical laboratory, and you iln not have 
in give up what you are doing now to learn It During 
evenings ami week-ends you can work at home on the 
fascinating experiments and the delightfully simple but 
4-umprehciisivc lessons. 



Big Money in Chemistry 

n IK Ml STS AUK tt'KLL PAID MEN. Not only will 
our training help you 1«> get a heller job. hut a worth- 
while start on a new level. You can patent the work of 
jnur hands and your hraiu. and perhaps make mllliuns of 
dollars un a new chemhal discovery. 

Every day the newspapers and magazines are full of new 
items rc|Mirllng new chemical diM-overles — in mining, in 
electricity, In foodstuffs. In sanitary ami medicinal appli- 
ances. In paper-umkliig. rubber, steel, iron, tlye^tulfs. tex- 
tiles. In fact In every well known Industry — ami behind 
e.n It of these discoveries stands a well- trained chemist 
who knew how to take advantage of opportunity! 



No Exaggerated Claims 

THK INST IT DTK DOES NOT CLAIM that every chemist 
makes million.', nor do we guarantee that you will imme- 
diately gel a job paying $Dl.()Otl a year. Rut many 
have dime It and there is no reason why you- can not do 
It ion. Often enough von read or hear almut men who 

lime found the highest recognition, from small. Inconspicu- 
ous beginnings, and you wonder how they got the ” lucky 
break. Why. >on wonder yearningly, couldn't you lie 
stick a “hicky” fellow V You ean be — but you hate to 
meet luck half way. 

Get Started Today! 

IK Yor WOI’LD LIKE TO KNOW MORE AIIOCT 
CIIKMISTKY. and If you are sincere In your desire to 
get out of the t read-mill of job anxiety and wage de- 
pendence. If you have ambition enough to want to heroine 
a clieiiilvt. and perhaps a famous one some day. you will 
not wait unrll tomorrow to find mil how to go abmit It. 
MAIL the coupon below today. There la no charge and 
no further obligation. You will lie simply asking us to 
urlti> you about something that you want to know. 
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Chemical Institute of New York, Ine. I 

Dept. RC-331 

19 Park Plaee. New York, N. Y. 

Please send me at onre, without any obligation on | 
my part, your Free Rook * ’Opportunities for Client- | 
Ists." and full particulars about the Kxiicrlmental J 
Kipilimient given to even’ sludent. 

I 

NAME j 

ADDRESS I 

I 

CITY ST.VTK | 

1 



Service Men’s Notes 

(Continued from ywi <je 522) 
one to tlu* other permits a com pa risnn of 
tone. All of the receivers to hr eompamt 
must, of course, he “on" ami timed t < > the 
same station before starting the test. 

I find the use of Carter “Imp” or Yaxley 
“Fuji” jacks and plnjrs is more convenient 
than flint of a standard inductance switch; 
because the former permit one to make a 
jump directly to any receiver desired. The 
indoor-outdoor taps are also handy. 



WHERE LOCALS ARE WEAKER 
By J. J. Brewster 

OMK “Model 15” Brunswicks have for a 
volume control, a coupling condenser 
acro.ss the second variable condenser. On 
loud signals, this control will not nit down 
t he signal sufficiently; mid, when the re- 
ceiver is switched to “local,” the volume 
is insufficient. 

The “local-distance” switch shown in Kijr. 
TV does not employ the usual arrangement; 
practically no siptal ean he received on 
the local side, unless within a hundred miles 




Fig. 5 

.Some sets nit out the aerial for " local “ reerf*- 
tron: where locals are less overfawrinf/. the 
ntnurctum may he altered as shown at the ritjht . 
of a powerful transmitter. I have accord- 
ingly changed the system t<» that shown in 
lijr. H, and the “local” switch makes re- 
ception powerful enough to listen to locals 
without excessive volume. It is evident 
that this model was designed for locations 
in cities where there are several hijrli-power 
locals. (See Data Sheet Xn. 5H, on pajre 
525.— /,\//7or.) 



PIIILCO “95” DETECTORS 
By Arch L. Campbell 

S ERVICE MKN would do well t « > make 
a note that, according to the factory’s 
service manual, there is not supposed to 
he any “B” voltage on the plate of the 
first detector in the l’hilcn “Screen-Grid 
Bins, Model P5” chassis. Since this would 
cause trouble unnecessarily if it were over- 
looked, I thought it well tii call attention 
to this fact. 

(The expression “first detector” is almost 
i '’separately associated with superhetero- 
dynes; hut, in the model mentioned, there 
arc two ’27 tubes, with the plate and jrrid 
of the first connected directly to the jrrid 
of the second. The manual quoted explains: 
“the first is the detector proper, which 
simply acts as a rectifier; it is not an 
amplifier. The second is the detector am- 
plifier; the work is divided so that the first 
tube does the rectify in ir and the second tube 
1 does the amplifying.” The first of these 
tubes, also, serves as an automatic volume 
control. The circuit of the set described 
is shown in Data Sheet No. :*7, on pajfe 52k — 
hunt or.) 



A 

Special 

Courtesy 

to 




In order to make it possible for all Radio 
Technicians to read RADIO-CRAFT 
regularly, each month, we have put 
into effect a special subscription price. 
The regular price of RADIO-CRAFT is 
$2.50 a year (12 issues). The newsstand 
rate is 25 cents a copy. 

Any radio professional, sending in a 
subscription on his letterhead, showing 
that he is engaged in some capacity in 
radio work will receive as a special 
courtesy 

EIGHT ISSUES OF 




Just pin a dollar bill to the coupon 
below and forward it with your letter- 
head or business card. 

RADIO-CRAFT, 

RC-3, 98 Parle Place, 

New York, N. Y. 

Enclosed find $1.00 for which please enter 
my subscription to RADIO-CRAFT for eight 
months. 

Name 

Address 

City State 
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fihirting position. On the other linml, if 
till’ spurt' is too short to iillow the selector 
nieehmiism to opcnite, tin* two dashes will 
he run into om\ am] the shaft will flv back 
after a total of five seconds dash. Thus* an 
allowance of nearly one second each wav 
is made in the permissible length of the 
space; which am he anything less than two 
seconds amt more than about a fifth of a 
second, 

Hash No, 3* of the correct length, sep- 
arated by the proper space (both within 
tht* allowances mentioned above), will cause 
the shaft to advance one more tooth (mak- 
ing: three teeth in all) and, at the termina- 
tion of this dash, the ringing; circuit will be 
completed by the contact known as 
If the last dash exceeds .*3 seconds, the ring- 
ing- circuit cannot be completed, because the 
pawl will have been drawn back before the 
dash is finished. 

The Automatic Alarm 

The action of the ringing circuit is as 
follows: when the shaft has advanced three 
teeth, the “//* contact is closed: this is in 
scries with a “hold-on" relay and the con- 
nection made In tin- tongue of the main 
relay when it touches its front stop. When 
both the “//' contact and the front-stop 
contact are closed, the bold-on relay is 
energized and, once it closes, it will not 
open again. 

The ”7/* contact is closed as soon as the 
third dash lias lasted three seconds, but 



the contact of tongue and front stop is not 
made until dash No. 3 ends; and, therefore, 
the bells ring only on the completion of 
dash No, 3, if this is of the proper length. 

When dash No. it has lasted three seconds, 
the shaft is moved for the third time, and 
the contact is closed. Hut the tongue 
of the relay is away from the front stop, 
so that no current will flow through the 
ringing circuit until the tongue of the main 
relay returns to its front stop; which will 
take place on the termination of dash No, 
it. If this carries on over the limit of live 
seconds, the shaft will have returned to its 
starting position because the re-setting mag- 
net Inis been energized on the closing of 
the contact; and there will then be no 
continuity through the ringing circuit be- 
cause the shaft has returned to its starting 
position, and the ’*//' contact is open. 

'Flic hold-mi relay contact is in parallel 
with the combination of the contact and 
the tongue of the relay against the front 
stop. Once it has been closed, these two 
contacts are short-circuited, and the bells 
will go on ringing. 

The arrangement of the bell-ringing cir- 
cuit is as follows: three bells are set up; 
No. 1 cm the ship's bridge. No. 2 in the 
radio oilier, and No. 3 in the operator’s 
cabin. As it is undesirable Unit the bell 
on the bridge shall ring when the auto- 
alarm is being tested, there is arranged on 
the selector a push button which, while it 
is held in, switches off No. 1 bell; this is 
called the “bridge bell key.” 



Band-Selector Applications 

(Cunt i tnu‘d from poye 517) 



The antenna coupling coil 1.1 is a small 
wooden bobbin to fit inside 1 1 t in. bakclitc 
tubing. It has a .‘1/ Hi-inch slot wound with 
200 turns of No, :{ii donhlc-silk-covcred wire, 
over a 1 ..-inch core. 

As to 1.2 and 1.3, the tuning indiietanees 
(II is placed inside low potential -or 
ground —side of 1.2) each has 100 turns No. 
2N enamelled wire on a P^-inch bakclitc 
form. The length of the winding is 1.35 
inches and the imhietnner is slightly over 
200 microhenries: this covers the broadcast 
band when used with .{►0035-tnf. condensers. 

The coupling inductance I A has it turns 
of No. 22 dnuhle-cotton-covered wire on a 
1-inch form. 

The sensitivity control is a 7000-ohiii vari- 
able resistor, Hi. 

\ 3-inegohm leak R2 across the capncity- 
eonph'd circuit provides the grid return for 
the tube. 

'I'he tuning condensers Cl are ,000:i5-inf. 
Trimmer condensers are not shown, but they 
are necessary for the correct alignment of 
tli circuits. 

*Fhe coupling capacitance C2 is a ,01-mf 
mica condenser. 

The tuning inductances 1.2 and 1,3 should 
be placed in separate shields; the coupling 
device, whether coil or condenser (C2 or 
Id) may be placed beneath the snh-pnne) 
between them. 

Fig. <i <loes not pretend to give complete 
design details for a receiver; since the cir- 
cuits shown may be substituted in any re- 
ceiver employing two screen-grid H,F, stages 
without making any other changes in the 



recci\ er struct ure. It is not desirable to 
employ mutual -inductance coupling between 
the circuits; for the degree of coupling ob- 
tained by the builder is not likely to match 
rlosch that obtained bv the designer. 

('npncitnt ivc coupling has been shown in 
both circuits but, if desired, inductive coup- 
ling may be substituted in the antenna cir- 
cuit. This should give a uniform band-width 
throughout the tuning range, with the usual 
apparent broadness at the highest frequen- 
cies. 'Flic K.F. chokes, shown feeding the 
plates of the tidies, are Hammarhrml "HFC 
N5" with .00(H-mf. mica coupling condensers. 
(Irid-lrnk detection is assumed in the dia- 
gram, hern use of the nerd for sensitivity 
with the two hand-selectors. 

File writer will lie pleased to answer any 
letters concerning these circuits. Kriiirrn- 
ber that tie* timing circuit shown above mav 
he snlist it at ed for that shown in any receiver 
diagram calling for two It. I*, stages, while 
still retaining tin* original specifications as 
to audio amplifiers, power supply, etc. It 
is unnecessary to call the attention of the 
dyed-in-the-wool experimenter to the fact 
that much opportunity for experiment is 
offered along these lines. Fig. 5d indicates 
a method of changing the band-width, dur- 
ing operation, by means of a bank of fixed 
condensers operating in connection with a 
tupped switch. Here the values would he 
as follows: ('2A would be .01-nif, ; C2H, 
.005-1 nf, ; and ('2C a ,0005-mf, variable. 
Where inductive coupling is used, a tapped 
winding will afford the same opportunity 
for varying the band. 
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radio sets 
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Til K Have volumes of this Library cover the entire 
* lii’li I of building. repairing and ’‘tniuMenliool inj;" 
on modern rad in receivers. The Library is tip-io- 
thc-minute hi every respect and is based on the very 
Ini eM developments in the design and manufacture 
ot equipment, The rapidly-growing interest in 
short-wave reception is thoroughly covered in a com- 
plete HTtinn which deals with the construction of 
this type of apparatus. 

Radio 

Construction 

Library 

By JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty, University Extension, Mass.chus.tts Department 
of Education 

Three Volumes — 993 Pages, 6x9 
561 Illustrations 

VOLUME I: presents the fundamental principles of 
radio so clearly and simply that anyone of average 
training will be able to read, understand and apply 
them. In one chapter alone, it gives actual working 
drawings and lists of materials for the construction 
of eight typical sets. 

VOLUME II: fully discusses all of the elementarv 
principles of radio construction and repair. An ex- 
planation of the necessary steps for “trouble- 
shooting," repairing, servicing and constructing radio 
sets MicccHsfully. Practical data is also given on 
■imeiina systems, battery eliminators, loud speakers, 
chargers, etc. 

VOLUME III: covers the essential principles under- 
lying the operation of vacuum tidies in as non- 
technical a manner as is consistent with accuracy. 
Tt dismisses the construction, action, reactivation, 
testing and use of vacuum tulies; and an interesting 
section is devoted to remote control of industrial 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 

This Library is not only a thorough home-study 
course, but a handy means of reference for t lie more 
experienced radio experimenter, repair man, and radio 
shop-owner. To these men. as well as to those who 
desire to advance in the radio profession, this offer 
of a 10 days' Free Examination is made. 

Simply clip, fill in, and mall this coupon 



McGRAW-HlLL I 

FREE EXAMINATION COUPON 

I 

I StfRAW-HiLL book company, INC., I 

370 Seventh Avenue, New York. 

j Cent Ir men Send me the new RADIO COXSTIU’C- | 
I TION LIllItAKY, all charge* preps hi. for 10 days’ I 

! Free Examination. If «atlsf*rlor.v 1 will «end ?1.M I 

| In 10 day*, and $2.00 a month nnlll $7.50 ha* heen J 

• paid. If not wanted I will return them at jour | 

| expense. j 

I Home Address | 

I City anil State | 

J Position | 

. Name nf Company , RC-3-3I j 
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The Dvnatron 

(C<nifhntftl fmnt pope 537) 

capacity milled hy the tube is about IN.- 1 * 
mmf. 

Kor those who desire to experiment with 
the dynutron os an amplifier, a eirenit suit- 
a hie for A.F. work is shown in Fig. .*5. If 
the tremendous gain obtainable results in 
overloading the final stage, this will he 
indicated hy the plate-current meter. 




A dy natron AJ\ amplifier, for A,C, operation, 
is ottered here for the experimenters* benefit. 
It will be of interest to many who ore working 
on problems of quality. 



Ships* Radio Alarm 

(Coa/m tied front pope 533) 

of its spring. As soon as tins circuit is 
open* the secondary arm will begin to rise 
again; its rate of movement being adjusted 
so that it closes its working contact, called 
t lie ‘Hi" contact, five seconds after the cir- 
cuit is broken. 

Thus, suppose a correctly made four- 
second dash is received, the primary arm 
rises and, at the end of the three seconds, 
the W D” contact closes, and the secondary 
arm comes down. At the end of the four- 
second dash, the primary arm flies hack 
to its second position and the “IV* contact 
is opened. The secondary arm now begins 
to rise, and will close the “IV* contact in 
five seconds if nothing intervenes to stop it. 

Hut suppose that, after a one-second 
space, another four-second dash is started; 
when it has lasted three seconds, the “IV* 
contact will again close, and the secondary 
arm will he pulled down again before it 
has reached the “(S’* contact. It takes five 
seconds to climb up to the “O** contact and, 
when working as described, it has been al- 
lowed only four seconds; one during the 
spare and three seconds of four-second dash 
No, 2, Had the space lasted two or more 
seconds, time would have been allowed for 
the “(V* contact to be closed; and, as the 
“(*“ contact is in parallel with the “(’** 
contact, the pawls would have been pulled 
hack and the shaft would lum been released 
and would have returned to its starting 
position. 

Thus, you see, a dash of less than three 
seconds has no effect on the shaft; a dash 
of three seconds or over allows the shaft 
to advance one tooth. 

A dash of five seconds sends the shaft 
hack to its starting position. 

Dash No. 2, of not less than three seconds, 
following No. 1 at an interval of less than 
two seconds will allow t he shaft to advance 
another tooth; hut, if the space exceeds 
two seconds, the shaft will fly back to its 
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tlu- first audio) has a marked eflVet on tliis 
t\ pc of trouble. 

lluirt “at rrsoiiamv'' often may bo elimi- 
nated by reversing the position of the line- 
pbijr in the rereptaele, or by-passing to 
ground, through fixed condensers of 0.1- to 
2-mf, capacity, one* or both sides of tin* 
li|rJ it-line. 

1 he Srrvict* .Man and the set constructor 
otten may chock tin* jrrid-hius resistors, their 
by-pass eondensi*rs, tin; liimi-hulunriujr re- 
sistors, and perhaps their by-pass condens- 
ers, for opens, shorts, and grounds, bv eart*- 
tully and quickly applying a sbort-eireuit, 
as shown in Fiji. It, 

I Ik* only sat isfaetory rvinrdv for poor 
filtering is more efficient apparatus, or 
lusher values of inductance and capacity 
at the correct points. 



Hammarlund “Hawk” 

(Coutinnetl front juttfe 511) 

so|d<*r all joints, be sure that the ends of 
tin* leads are clean, and use a hot iron with 
as little flux as possible. 




Fig. 2 



The standard panel layout for the “Hoick.'’ 



Tuning the Set 

After connecting the antenna and ground 
leads, and turning on the tubes, the primary 
winding, which is attached to a liinp*, should 
be so placed that it is practically vertical. 
Now, insert any coil and turn I lie uikljret 
condenser knob, so that the plates are in 
mesh. Tighten up the screw on the jrrid 
Ciaidenser. (M, and place the variable pri- 
mary so that it dips inside t lie fixed wind- 
ing, A slight hiss will be beard; this shows 
that the detector is just bvjrinuinjr to oscil- 
late. Now turn the tuning condenser’s 
knob; the presence of a station will be de- 
tected by a whistle. The regeneration eon- 
denser should then he turned slowly, until 
only the signal itself remains. A slight re- 
atljnstment of the tuning condenser will 
now lie necessary, be(*ause regeneration af- 
fects the tuning. 

'Po he sure that the set is oscillating 
touch t lie stator plates of the tuning con- 
denser; a sharp click should In* heard. If 
no (‘lick is heard, increase the regeneration 
condenser scltinjr, and vary the position 
of the primary, until the click is heard. 

The results will vary considerably with 
different operators. A little experience is 
necessary to tune in distant stations; to 
facilitate tuning, a complete list of short- 
wave stations should be at hand. 

The shield plate in front of the variable 
tuning condenser is used to reduce body 
capacity. The special placement of the 
parts further helps to eliminate this annoy- 
ance. 



Adding an Audio Stage 
This set can also be built as a three- 
tuber. To do this, add on another audio- 
frequency transformer Tl, a socket, a fi,5- 
olini resistance (Ha) and of course, another 
tube; here we may use the new type Ml 
power tube with an extra la-volt “It” bat- 
tery, and the 22^-volt battery, 'Hie 

“I*** and “11-f-*' terminals of the second audio 
transformer then connect at terminals A 
and H as indicated in the diagram. When 
placing these extra components on the base- 
board, move up the first-sta^e transformer 
and socket, to allow room for the second 
transformer and socket. The transformers 
should be so placed that their cores are at 

ri<iht an fries. 

For this receiver, an aerial leu<rtli of 
about 7a feet, hiclmlinjr the lead-in, should 
be used; the wire should be free and clear 
of other antennas or obstructions. 

A set builder desiring to use 3- volt tubes 
(such as the '01 A) can do so; it heinjr neces- 
sary only to substitute 10-olnu resistors. If 
the set is to contain three st ora jre- halt cry 
lubes, a '12 A can be used advantageously 
in the last stajre. 

This receiver, when built in strict accord- 
ance with the instructions, diagrams, and 
specified parts, will afford ample volume 
on distant stations. It must be remembered 
that careful tuninjr plays a very important 
part in brinjdiifr in distant programs. 

List of Parts 

One Ilamniarluud 125-mmf, short-wave con- 
denser, type \MI.\V-12.V' (1*1); 

One Ilnniiuurlund 100-uimf. midget con- 
denser, type 4k M(‘-2T’ (C2) ; 

One nammarliind 20-100-mmf, condenser, 
type "Kt -HO” (CM); 

One I lamina rlund I AVT-4 short-wave coil 
set (1,1, 1 ,2, l.:l) : consisting of an “IAVT- 
H“ base, with adjustable primary; and 
one each “IAVT-2U,” “LWTMO,” “IAVT- 
10,” and ‘*1 AVT-HO” coils, to cover the 11- 
to 1 in-meter ranjrt*. 

'I lie turns on the 11-21 meter coil are: jrrid 
;t, plate ii. 22-10 meters, jirid 7. plate 1 ; 
:lli-fia meters, jrrid !-*>* plate fi; 00-110 
meters, jrrul 21, plate 12, The aerial 
winding Id lias fi two inch turns for all 
ranges. 

One Ilammarlimd radio-freqm*nev Hioke, 
type “It 1*'( *-83'' ; 

Ora* Hammarlund audio transformer, tvpe 

"IIL-I.r (T): 

One ;j-iii(*iio|mi jrrid leak (HI); 

'Two 15 -nb in filament resistors (H2, HI); 

One 100,000-ohni resistor (KM): 

< )ne .001-uif, fixed eomh*nser ((*1); 

One llammarlniid drum dial and knob, tvpc 
“SDW-I"; 

< )iie bakeliti* panel, 7 x 12 x M/ Hi-inclies; 

One plywood baseboard, 1 1 > x 10 x %-incli; 
One aluminum condenser shield, 1 x 5 x 

1 /M2-inrli ; 

Two fnn r-p run jr eusl don-type sockets; 

Out* filamvnt switch; 

One set of eijrht Fahnestock clips; 
Wood-screws, hookup wire, solder, irrid-leak 
mounting and clips. 

Accessories 

One pair of 1*4- volt dry cells, or one (i-volt 
storage battery; 

Two 45-volt “H” batteries, small size; 

One li/.-voIt “C" battery; 

Two MO type (two-volt) tubes; 

One pair of good phones. 




IT’S EASY TO 
IDENTIFY 
1931 TUBES 




rspswaw ’■73 




Positive 

Characteristics 



TUBES must do more than light, or ride 
on testimonials. From factory to ultimate 
socket, they must provide definite elec> 
tricol characteristics precisely matched 
to radio set requirements at all times. 
And that is the function of ultra-sturdy 
De Forest construction! 

1. Nickel support wires of twice )h« normal 
diameter, 

2. Heavy, accurately punched mica spacer poti* 
lively positioning elements ot top. 

3. Perforated metot plate in place of wire mesh. 

4. Heavier side supports providing ample rigid, 
ity four ways. 

5. Special tempered glass press produced on 
unique De Forest automatic units, accurately 
mounting support wires.* 

Those and other advanced features, 
found in fresh De Forest Audions— tubes 
produced a month or two ahead of sale 
— insure the 1931 performance of the 
1931 radio set. 
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MAKE Your Own 
Home- Recording Outfit 




USE A SKINDERVIKEN 
BUTTON 



This Microphone Unit is the Heart 
of Home-Recording 

With a SKINDERVIKEN microphone 
button von can make a powerful HAND- 
MICROPHONE — one of the essential 
parts in any home-recording outfit. 

The HAND- MICROPHONE will 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified — 
simply hv connecting the HAND-M1CRO- 
THONE, through a plug-in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono- 
graph pick-up connected to the “loud 
speaker" binding posts of the set, and thus 
may be made to register on any pre- 
grooved phonograph record. 

The "play back" is accomplished by con- 
necting the pick-up in place of the HAND- 
MICROPHONE, and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier, von mav connect the 
SKINDERVIKEN HAND - MICRO- 
PHONE direct to the recorder (the "pick- 
up" with a recording needle) through a 
transformer. 

Full details supplied with every SKTN- 
DERVIKHN button, including diagrams, 
drawings and instructions. 

These wonderful little SKTNDER- 
VI KEN microphone buttons may he used 
for hundreds of uses, such as: 



RADIO AMPLIFIER 
DETECTAPHONE 
STETHOSCOPE 
MICROPHONE 



PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 



95C EACH Two for $1.75 

12-PAGE INSTRUCTION BOOKLET 

containing suggestion* and diagrams for innumerable 
uses, furnished with each unit. 



EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use developed for this unit 
and accepted and published by hj. 

SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 



PRESS GUILD. Inc., U.C.331 

16 Murray St., New York, N. Y. 

Please mall me at onre as many of the following Items 
as I ha vo indicated 

.. . .Sklnderviken Transmliter I 'nit s at 9oc. for 1 $1.75 

for 2; $2.50 for 3; $3.20 for 4. 

When delivered I will pay the postman the cost of tho 
Items specified plus postage. 

Name 



Address . 

City.. State 



Location and Reduction of 

(Continued from ptiyr 5211) 



Hum 



type, with a permanent magnet, is employed, 
the speaker hum ran he neglected. It', how- 
ever, a dynamic speaker with an electro- 
magnetic field is used, the hiiiu due to the 
speaker must be accounted for. Such hum 
is due mainly to coupling between the field 
roil and the voice coil (Fig. ft) as mentioned 
before. In measuring hum of this type, the 
speaker's input transformer (T, Fig. 1<>) 
should he disconnected from the set, and a 
resistance Ul, equal to the plate resistance 
of the output tube or tubes, should be sub- 
stituted, in slmnt with the measuring device 
(the vacuum-tube voltmeter V.T.V.M.) 

The field winding should he supplied with 
the normal amount of current; to do so, 
in ease the current is obtained from the 
• IP' power unit of the set, a resistance 
1<2 (equal to that of the primary of the 
speaker’s coupling transformer) should he 
connected in the lead to the power tube or 
tubes. In this way, the current consumed 
by the set will remain normal. 

If a power transformer, input transformer 
or any other source of a strong field is 
close to the speaker* it should he removed 
temporarily to a point far removed from 
the speaker; then returned individually to 
the- former position and a comparison made. 

When making further tests, if the speaker 
hums, it should he removed from the circuit, 
and a resistance, (K, in Fig. 11) equal to 
that of the primary of the transformer 
should he placed in the plate circuit of the 
power tube. 

Substituting Various Units 

In order to measure the hum produced 
by any one of tbe power supplies, the others 
should be replaced by batteries (Fig. 12). 
For example, if we wish to measure the 
bum produced by tbe “IP power unit, the* 
V” biasing resistors and tbe filament trans- 
former should be replaced by batteries of 
the same voltage and with sufficient current 
capacity. The bum is then measured in the* 
plate circuit of the power tube. 

The same system is used for tile* filament. 
The correct filament current can be ob- 
tained by placing a resistor in series with 
a ti-volt storage battery. 

in the ease of plate and grid voltages, 
the supply for the individual tube should 
he tested. As an example, we could meas- 
ure the 1mm introduced by the *'("* bias 
in the power tube's circuit by replacing 
tile plate and filament supplies by batteries 
for the power tube alone; and then test 
each of the other stages in turn, thus com- 
paring the increase on the hum for each 
addition. (This, however, cannot he done 
for the “(”' bias test when the power unit 
is tapped fur this bias; except as indicated 
in the figure.) 

In measuring the bum introduced by in- 
duction, the power supply for the plate, 
grid and filament of the power tube should 
be replaced by batteries (Fig. Kl) ; and 
tbe primary of the coupling transformer, 
between the first and second stages, should 
be short-circuited with n wire, A. The grid 
bias resistor R is to be shorted by a wire, 
Ik The hum developed in this manner is 




Left, the dynamic reproducer as a source of hum . 
Uiaht. re pi act no the volt an e divider bv batteries, 
as a hum proof current supply for test in a. 



then due to induction; and a speaker in the 
power tube's plate circuit will reveal to 
which type it belongs. 

The same system may be used for the 
first stage; by replacing the power supply 
with batteries in this stage, shorting the 
primary of the first audio- frequency trans- 
former, and comparing the hum with that 
measured for the power tubes. This system 
may be applied also to the detector. 

To measure the hum introduced in the 
radio-frequency amplifier by modulation ot 
the carrier wave, the detector and audio 
amplifier should be operated entirely from 
batteries, and n strong signal should be 
timed in. It ecu use of the possibility of the 
transmitter's having a carrier hum, the sig- 
nal should he produced preferably hv a, 
battery-operated local oscillator nr gener- 
ator, and be about “10 microvolts per 
meter.” 

In all the above tests, whenever the power 
supply for a tube is removed from a power 
supply unit, a "dummy” load or resistor 
should In* substituted, in order to keep the 
remaining currents at their correct values. 

When tbe actual source of hum lias been 
located, measures may be taken to remove 
or reduee it. In the ease of magnetic roup- 
ling, for i list a nee, tbe usual interaction is 
between the wiring in the detector or first 
audio circuit, and either tbe power trans- 
former or the first filter choke. Shielding 
the grid leads will often help. 

Rearrangement of the parts is sometimes 
necessary and, iu extreme eases, special 
shielding of the offending part is essential. 
Ordinary sheet iron, while a good shield 
for electrostatic action, is not very good 
against magnetic fields. "Soft” iron and 
special transformer steel (such as silicon 
steel, Permalloy and 1 Yriuinvar) are much 
more effective. 




Left, a test for hum due to a faulty prid-biasi no 
circuit ; rioht , u similar test of the ecu ter- tupped 
filament circuit . 



Elect rust a tie coupling may, usually, be 
prevented by shielding the offending high- 
voltage leads, and carefully grounding the 
shields. Rearrangement of the parts is some- 
times essential; although the writer has 
found that shielding the tubes (especially 
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mount the “nit'* close to the dash with the 
tuning condensers directly on the dash; and 
have another satisfied customer and a nice 
little profit. I have absolutely no use what- 
ever for the ground capacitor aerial. The 
first time the customer takes to a muddy 
road* there is trouble. In closed cars I 
mount a coil with sixty turns of wire on a 
three-inch (diameter) tube inside the top 
near the center, and get excellent results 
with the aforesaid super. 

I designed a ten-tube super, using five 
*2J*\s, three *27* s, and two *i5\s, with an 
automatic volume control, for my own car. 
One of my helpers is constructing it now 
and I will inform you more about it later. 

I would not give two whoops for all the 
patented aerials, lightning arrestors (for 
home use) * static eliminators, etc., on the 
market. Certain hookups, which have been 
previously published in this magazine, will 
greatly reduce local interference, however. 

I have a prediction to make. Tin* four- 
place switches in the new H.C.A, and Victor 
machines arc going to give more trouble 
than all the rest of the maehine. 

Mamccs A. McCoy, 

3213 Black hum Street, hallos. Tents, 



NOT TOO MUCH “PUSH” 

Editor, It awo-Chai-t: 

1 like your magazine very iiuieh, and have 
received many good ideas on receivers. Hut 
why all this hunk about getting business? 
(iood radio Service Men don't have to ad- 
vertise and send circulars telling how good 
they are, (Jive me recommendations of 
eight or ten satisfied customers, and 1 will 
get the business. 

Too many people want to sell something 
right away to the customer, and destroy 
his confidence first thing. I always say: 
“Your tubes are had. Have you an ac- 
count at any electrical store? I can supply 
them, of course, but 1 will get them from 
your own dealer if you wish.” 

Nine times out of ten, they say: “You 
go ahead ami supply them.” 

The days of gypping the public are over. 
You can't charge for repairing a radio that 
you have just fooled with, and expect to 
he recommended or called hack. 

I-k Hoy II. Smki.tkkk, 

2 HI N. Washington Avenue, 

G rve nsb u nj, Be a na . 



IT ISN’T THE 50 CENTS* IT’S THE 

Editor , K aiho-Ckait: 

I quote from a letter signed only “Shaker 
Heights, Ohio” (a suburb of this city) in 
your January issue: “We’re no longer men 
of a profession, to have to accept so low 
a fee for our services.” The reference is 
to advertisements of fifty-rent service 
charges. 

I agree with “Shaker Heights,” if we 
accept such a fee. Personally, I still have 
faith in human beings, and 1 still get my 
You can’t fool all the people, etc. 

As to parts discounts, why “Shaker 
Heights” can’t get his discounts, I do not 
know; but I dii know that I get regular 
discounts without any trouble. 

A Service Man with any hack hone does 
not have to accept a fifty-rent service fee. 
If I wanted to accept a fifty- cent charge, 



I could do so and still make more money 
than I am making; but 1 won’t do business 
that way. 

To illustrate: A week ago I was called 
to repair a Majestic ”71.” While I was 
making my tests, the owners told me that 
they had had one of these “SO-cent” com- 
panies look the set over and give them a 
price. They also admitted to me that they 
had dropped the power pack; and I suppose 
they told the other fellow the same tiling. 

Well, to make a long story short, I com- 
pleted my tests, and found nothing wrong 
except an open filament lead in the It. I’’, 
circuit. I had been there exactly thirty 
minutes (unlike the Plying Service Man) 
and a little solder dill the trick; my charge 
Was $1.50 — my minimum. 

Then it came out. The “50-ecnt” com- 
pany had given them a price of $35.00, and 
the set would have to go to the shop. I 
suppose this estimate came from the knowl- 
edge that the pack had been dropped; 
though, as the rectifier tube had not been 
damaged, it could not have been dropped 
very hard. 

Hi.aink Martin, 

1933 East 73 rd Street, Cleveland, Ohio 



NEW COMPONENTS ARE SUSPECT 
Edi t o r, Had io-( ’h a it : 

1 quite agree with the letter of Mr. Hyde, 
in the December issue, entitled “Protection 
Against Lightning”; hut I have been in the 
service for over two years, and found that 
very few sets have a 1). P. I). T. switch 
and few have even an arrester. In that 
time 1 have only had one that I think had 
been hit by lightning; and all that hap- 
pened was that the primary winding of the 
antenna coupler was burnt out. (It was an 
electric set.) I have not heard of any other 
set that could have been lightning-struck; 
and 1 have concluded that the danger of 
lightning is very low, whether one carries 
protection or not. 1 would just as soon 
he without a lightning arrester as have one. 

1 am also in favor of the “Hints 
to Manufacturers”; for, judging by the way 
some of them put their sets together, they 
think these will never need any service or 
that, if they do, the sets will lie returned 
to the factory, (irnerally, the receivers that 
need the most service are those that are 
hardest to get at. I may add that receivers 
which stand up under the conditions found 
in the United States do not do so here as 
they should. 

I do not like the practice of pulling out 
a chassis in the customer’s home and fixing 
it there; even though the customer may 
almost forbid it to he taken from the house, 
a little hit of explanation will usually over- 
come this. Most customers watch the Serv- 
ice Man, as a eat does a mouse, with the 
idea that the radio will never work again. 
Then too, mamifactiirers change parts from 
time to time; and the customer sees that 
the new part is not the same as the one 
taken out, and fears that the set will never 
la* the same. When a chassis has to come 
out, except for a minor repair, it is my 
principle that it should he taken to the 
shop. 

IIahom) II. Aci.kn’iiacii, 

91 «, hunts fa St., Hamilton, Ontario, Can . 




BCA INSTITUTES 

trains men in 

RADIO 

M EN who need radio training . . . who 
wish to know all about radio servic- 
I ing, operating, radio telephony and tele- 
graphy and broadcasting can quickly 
obtain this valuable knowledge through 
RCA Institutes and its famous Home 
Laboratory Training Course. 

Radio Instruction by 
Atnerica 9 s Oldest and Foremost 
Radio Training School 

Von can study at home in your >pare time 
or at any of the RCA Institutes resident 
schools throughout the country. Thorough 
and reliable training given you. As a stu- 
dent you also receive the complete RCA 
Institutes Laboratory Equipment . . . en- 
abling you to easily solve radio problems 
at home in your spare time. This is the 
recognized way to speedily acquire the 
commercial knowledge and ability de- 
manded in Radio today. 

Free Book for A mbitious Men 

Send for this free book . . . many pages of 
pictures and text giving full details about 
the Home Laboratory Training Course , . . 
the RCA Institutes Laboratory equipment 
. . . RCA Institutes and the noted staff of 
instructors . . . that have helped thousands 
of men to make good in Radio. 

RCA 

INSTITUTES, Inc. 



KCA INSTirrTKS. In,-.. 

1 »o|>t . X.P. 3 , 

7. r » Variek St., NVw York, N. Y. 

(Joinlomon : Please send »><■ votir In*; 
FRKK 1 »< m ik wlmli tells about tlx* many oppor- 
tunities in Radio aod about xmr famous laboratory 
I method of radio instruet imi at home. 

Name 




Address 



Occupation 
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HERE’S THE FIRST 

RADIO THAT EVER DID IT! 



Broadcast Band Every 10 K.C. 

NO NOISE — CLEAR AS CRYSTAL 
SNAP A SWITCH 
80-METER SHORT-WAVE BAND 



The Newest 
Development 
in Radio 



The 

LINCOLN 
D.C.-8 

Lincoln Engineering Again Startles the 
Whole Radio Industry 

Just read and let your imagination do the rest. 

Self-contained D.C. power. No A.C. power with its cracks and growls. 

No storage batteries. No charging. Just assemble in con side and forget for a year. 

CRYSTAL CLEAR LONG DISTANCE RECEPTION 

Perfect 10-K.C. separation from local made possible by Lincoln's famous original design. 

Then hy an amazing new development, by simply snapping a switch, get the interesting 

80-meter phone hand. Tunes over 80 degrees oil the dial like broadcast. NO COILS TO 

PLUG IN OK SWITCH. Just think what this means — Air Mail, Police, and private phone 
from coast to coast. 

New 2-volt low drain tubes. New ** A “ supply operates from oxygen in t lie air. New 
exquisitely designed console. 

LINCOLN D.C.-8 CHASSIS (Less Tubes) $80.00 

AND WIIAT'S MORE — SHORTWAVE RECEPTION IS NOW STANDARD IN THE 
LINCOLN 1)E LUXE 31. Utilizing six screen grid tubes in the must powerful selective 

receiver known today. Try this on your receiver place your dials midway between your 

local station and a distant station 20 K.C. away, and open up vonr volume control. Lincoln 
equipment is doing this daily in the heart of Chicago with four times the power of any 
receiver without a background from a 50,000- watt local station. 

WRITE FOR FULL PARTICULARS AND DISTRIBUTORS' DISCOUNTS 

LINCOLN RADIO CORPORATION 

329 S. Wood Street Dept. RC Chicago, 111. 



SHORT-WAVE WAVEMETER 




EVERY SERVICE MAN NEEDS ONE!! 

This Fine Shielded In- 
strument flmls Fuieitui 
Stations on dials ut 
short -wave sets, makes 
tuning simple, cali- 
brates oscillator*, sels. 
coils. rlMM'k* nmdsers 
and Transit) II let*. Hun- 
dreds of Uses*. Works 
on ANY set Sel It to 
wnviden gills, then tune 
leceiver In it. 1 lange : 
15 to 125 meters: Keis 
any station. Complete 
(nolhlnK else repaired 
to operate It) with extra, sturdy pluK-ln colls, rallbrallnn 
chart* and Full Instructions, only Why pav $12 

mu! more? EASY to work and ACCURATE! ! Send only 
$1 in stamps, pay rest to ixjstuiun when received. 

DELFT RADIO 

524 Fairbanks Ave. Oakland, Calif. 



O N Page 518 you will find 
an interesting announce- 
ment of the RADIO SERV- 
ICE MAN’S HANDYBOOK 
with addenda data sheets . It 
takes but a few minutes to read 
of the full particulars about 
this new book. 



i between the grid and the ground. Asstim- 
I ing that the grid circuit contains no units 
other than the secondary of the transformer, 
this test will show whether or not the lack 
of grid bias upon the tube is due to an 
open secondary. 

Examine a modern diagram; cheek the 
various circuits, and you will find that you 
can make a very large number of tests hy 
connecting a resistance-measuring equip- 
ment between the* “B — ” terminal and the 
socket contacts, and thus obviate the need 
for pulling the chassis. 



Service Man’s Forum 

(Continued f non pa ye 523) 

heat ions necessary to properly service re- 
ceivers such as are distributed in music 
stores, drug and hardware stores and the 
like and why is it that when such a man 
requests information from a manufacturer 
regarding tlu* latter’s make of set that it 
he receives a reply to his request it may 
amount to no information at all? I believe 
this is common practice with a great many 
manufacturers and jobbers. 

C. M. Delano, 

]U»t <><>3, Lincoln, Nebraska. 



THE KIDS ARE CLEVER 

Editor , Raiuo-Ukaft: 

.1 ust a line, from one of your so-often 
berated “kid” service men, 1 am eighteen 
vears old, and have seen only six years in 
the radio field; hut I am frequently called 
on by local Service Men, much older than 
myself and with as much as ten years’ ex- 
perience in “nur” field, who want advice 
on different questions. 1 have studying 
under me several “kids’*; and I find they 
make much more efficient Service Men than 
most older persons. I am service manager 
for a local ’‘chain, ** and I attend high 
school at the same time. 

Recently I have installed several motors 
and tn rn tables with electric pickups in the 
tops of Zenith "3‘> A’s.*’ The reproducer 
arm must be so constructed that it will fold 
down near the top of the set when not in 
use; since, even with the 1 ^-incli motor, 
the lid of tlu* machine will not clear the 
reproducer when it is on the record. The 
scratch from the record is very faint, how- 
ever, and it permits the lid to be left up 
while the machine is playing. For use in 
some machines where there is a limited 
space in t he top, I have designed a needle 
extension which allows the reproducer tn 
he laid down flat near the record; it is 
made out of strong steel, and is just long 
enough to change the angle at which the 
reproducer must rest. This gives much 
better qualify than I expected when I first 
conceived flu* idea and, because of the high 
amplification in the audio stages of the aver- 
age set, there is no noticeable decrease in 
volume. 

AVliy does not some manufacturer make 
an extension shaft for his phono-motor, so 
that the motor can he placed to the side 
or bottom of a cabinet, yet allowing the 
turntable to he placed at the customary 
position? 

For use in the automobile, I p refer the 
old R.C.A, semi-portable super chassis. I 
change these to single-dial control and 
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to re-construct the teeth, will dear up this 
difficulty. (See Fig. ff). 

Sonora made two “A4I” models; the first 
employed 15-volt Areturns tubes mid the 
second, whieh was a converted job, *27 tubes 
in all U.F. stages. The former set used a 
volume control of about 2000 ohms, con- 
nected from negative chassis to plate cir- 
cuit of the fourth ILF. stage (Fig, L\). 
However, in the converted job, the volume 
control was used to control cathode bias 
on the ILF. amplifiers (Fig. til). This 
method, though a pood one, was not effec- 
tive in this set because of the value of the 
control used. Control of volume was not 
gradual and only about one-tenth the entire 
unit had any use. 

Without disturbing the eircuit, the cath- 
ode connection was removed and shorted to 
chassis; so that another method to control 
volume could he employed. After several 
experiments, it was determined that the 
variable resistance placed across the aerial 
and ground would give as good and smooth 
a control of volume as could be desired 
(Fig. 44*) . Only one lead is necessary to 
make this change. One side of the control 
resistor is connected to the aerial lead. The 
frame of the control is fastened to the chas- 
sis by means of a nut thereby obviating any 
other connection to ground. 

In the new Bosch sets the line, “local- 
distance*’ switches are not an integral part 
of the receiver chassis. They are controlled 
by a single knob on the tuning panel. The 
local -distance switch is connected to the 
set by three wires going to the three bind- 
ing posts on the side of the chassis; the 
top being the aerial and the bottom, the 
ground. I wick of sensitivity can be traced 
to the omission of connecting the wire be- 
longing on the center binding post. 

The first ILF. tube in the Kennedy screen- 
grid receiver will often need replacement; 
for, a s soon as this tube becomes weak, the 
selectivity of the receiver is impaired. Some 
tubes, even though testing perfect, were un- 
satisfactory fur some unexplainable reason. 
Kxperimcnt and trial will quickly determine 
the proper tube to use fur this stage. 

Back of sensitivity, in the Fada “42” series 
A.(\ chassis, is a common complaint and 
may be caused by any of a number of de- 
fects; but one that lias often been found 
is in the 50,000-oIun blue carbon resistor in 
the plate circuit of the detector stage. Usu- 
ally, a drop in normal plate voltage will 
accompany this defect. If a resistor of 
25,000-olun value is used for replacement, 
there will be a slight increase in selectivity. 



Inaccessible Units 

(Continued from \nuje 520) 

between the filament and ground. The 
cathode or the filament may he reached 
without pulling the chassis, and the same 
is true of the ground; thus, it is possible 
to check the grid-bias resistance without 
pulling the chassis. 

The same method of measurement is ap- 
plicable to audio-frequency grid circuits. 
Suppose that it is necessary to check the 
continuity of the secondary of the audio- 
frequency transformer; a resistance unit, 
of about 5,000 to 10,000 ohms is connected 




Speaker ami finest component 
parts. Afore sensitive and select! vo 
, _ than most ’‘big'* Fetal Beautiful 

walnut Cabinet. 9KxI2 4x2»K In — entirely self con- 
tained. For 60-60 cycle 1 10-120 volt A.C. current. Regular 
S59.50 value. Order direct now at this special introduc- 
tory price $34.65 complete with tubes— nothing else to 
buy. Send S5 with order— pay balance C.O.D. Satis, 
faction Guaranteed. Locaf Agents Wanted. 

SUPERADIO MANUFACTURING CO. 

Dept. 563. 2356 Byron Street CHICAGO 




at lowest wholesale prices 
Includes newest Tone Con* 
trol. Screen C,ri<! Superhetero- 
dyne. Radio- 1‘honograph com- 
binations. short wave receivers, 
automobile radios, puhlie ad- 
dress. Attractive walnut con- 
soles and latest accessories. Parts 
and kits. Don’t buy until yoc 
seo our big catalog. 



iSendforJ 

FREE 




Licensed 
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Loft in- White 



and it('\ 
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ELECTRAD C-250 
AMPLIFIER 
rush- Tull T>pt» 
Provides 10.35 watts 
undistorted output 
with input volts .3. 
Utilizes one 224, 
two 250 and two 281 
tubes. Completely as* 
sembled. List Price 
(Less Tubes) $135.00. 



High Quality 



AMPLIFICATION 



At Low Cost! 

With the New ELECTIIAD-LOFTIN WHITE 
Hireet- Coupled AMPLIFIERS 



T HE radio world has long needed 
the advantages of a perfected 
amplifier using the revolutionary 
Loftin-White direct-coupled system 
with high output and wide general 
adaptability. 

The Electrad Loftin-White Amplifiers 
are the answer. The C-250 ( illus- 
trated above) and its companions, the 
A-250 and the A-245 provide the 
notably high quality output, general 
stability, low initial cost and operating 
economies for which the Loftin-White 
system is famed. 

These Electrad Amplifiers are thor- 
oughly engineered and built of high- 
quality components. They offer a 
range of power suitable for present- 
day needs. 

They are readily adaptable to all usual 
requirements of sound amplification 
from microphones, phonograph pick- 
ups, radio tuners, — in fact, for all 
types of amplification of audio 
frequencies* 





ELECTRAD 

A-250 

AMPLIFIER 



Provides 4.6 watts undistorted 
output. Utilizes one 224, one 
250 and one 281 tube. Com- 
pletely assembled. List Price 
(less tubes) $87.50. 



ELECTRAD 

A-245 

AMPLIFIER 




Provides 1.6 watts undistorted 
output with one 224, one 245 and 
one 280 tube. Completely as- 
sembled $40.00 (less tubes), or 
in kit form $35.00 (less tubes). 



Mail Coupon for new , com* 
plete Electrad Catalog — 
36 pages of helpful radio 
information. 




It 75 Varlck St., New York. N.Tfc 



ELECTRAD 

■l-tVYtVWN VWk V Vt 



I— -1 

I ELECTRAD. INC., Dept. RC- 3. 

I 175 Varick St.. New York. N. Y. 

Please send me Copy of new, com- 
I plete Electrad Catalog. Enclosed 10c. 

| (stamps or coin for mailing cost). 

| Name 

j Address 

i City State 

I I J 
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New Radio Devices 

(C<n\ tinned from pttge 525) 

The usual ILF. ini! design, for a iy t -in. 
form, is followed; the added tickler winding 
has fifteen turns over the center of the 
Secondary. A miniature of t he “condenser 
hank” of the big sets may be seen. 

A black iniitation-Ieatlier-covercd carrying 
case, 7 x 11 x 8 */ a in. high, completes the 
instrument; which weighs only 8 1 /* lbs. 



"UNI-DIRECTIONAL” BOWL SPEAKER 

T I1KRE has been much ado about short- 
wave beam radio transmitters, but we 
have heard little about beam audio trans- 
mission. 'Plie “l ’ni - Directional Bowl 
Speaker,” manufactured by Ope radio Mfg. 
Co. and illustrated in Pig. K, is just such 
an instrument; combining the stature of 
(vurgautuu and the voice of S ten tor. For 
the audio power of this instrument is coii- 
eentrated, and thus affords complete cov- 
erage of large fields, such as motion-picture 
"lots,” fairs, stadiums, racetracks and air- 
ports. At this point attention may he called 
to the fact that, up to distances of 500 feet, 
and even more, there is little diminution of 
the sound; it “carries.” 

Although a large model is shown in the 
illustration, the same principles of design 
are incorporated in smaller units, such as 
those designed for car radio installations. 
The model pictured is the “<>T,” weighing 
575 lbs.; and with a bell-opening five feet 
in diameter. The advantage of the “bowl” 
dynamic is that penetration may lie obtained 
without objectionable volume near the re- 
producer. The frequency- response is par- 
ticularly satisfactory over the very wide 
audio range from 50 to <>,000 cycles. 

The principle of operation is clearly shown 
in Fig. 8. Both the front and hack of the 
dynamic reproducer unit are called into 
play; the high frequencies from one side 
are radiated by howl A while the low notes 
expand through the gradually-increasing air 
column afforded by the facing surfaces of 
howls A and B. 




Fig. E 

A powerful reproducer for open-air a it nun neements. 



5 FT. 




Fig. 3 



The b*nel speaker acts bath as baffle ami horn . 
dciil'criny the output from both sides of the 
dynamic unit. 



These reproducers are equipped with field- 
current supply leads, for 110-volt A.C. mains, 
•and voice-coil input transformers. 



HAND MICROPHONE 
C'OR the hoi no- recorder, as well as for 
* use in connection with industrial- and 
home-talkie picture equipment, there is 
available a ncw r high-grade, although inex- 
pensive hand microphone. 




Fig. F 

• In attractive pattern of hand microphone with 
many uses . 

This instrument, the "Model 12N™ two- 
button band microphone, manufactured by 
the Ellis Electrical Lalsiratorv is illustrated 
in Fig. F. 

The microphone is of the standard carbon- 
button type, and uses the same unit found 
in the makers’ regular broadeast-tvpe micro- 
phones. A three-conductor cable is avail- 
able; although not part of the package. 

The dimensions of the “Model 12N” are, 
diameter, 2 7/16 in.; thickness, ly, in.; total 
length, in. 



Testing Equipment 

(Continued from page 527) 

The output of the radio set is connected 
to the high-impedance, nr primary winding 
of an output transformer. The Iow- 
iiupcduncc secondary winding is connected 
to the tliermogalvanmneter, through the 15- 
ohm potentiometer, which regulates the 
current. 

Many radio receivers have built-in output 
transformers, the loud speaker having none. 
The D.P.D.T. switch is placed in the cir- 
cuit, preceding the potentiometer; so that 
the meter and resistance can lie switched 
to the output of this type of receiver. 

A decided improvement can be made by 
inserting another double-pole, double-throw 
switch, preceding the output transformer, 
so that one can switch from output meter 
to loud speaker, whenever desired, 

When the output meter is used on a chas- 
sis not incorporating an output transformer 



l:;L. 

Sosa 






f\ 



/ri Any Electric Radio 



JUST insert AMPERITE. Instantly 
controls fluctuating line voltages up 
or down between 100 and 1 40 volts, 
to exact requirements. Installed in 
5 minutes. No chassis changes. 

Only the bulb type AMPERITE 
can give your set delicate voltage 
regulation. Saves tubes and upkeep 
cost; protects power equipment, 
improves tone quality. 



Make * profit from ©very service cell. 




Address Dept. RC-3 



301 DUO AD WAV. NEW VO** 



Self-Adjusting 

VOLTAGE CONTROL 



At last you can retire 
relax or read while listening 
to your radio without the in- 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the— 

X-L SENTINEL 

for the time you wish the receiver to run and 
— presto — off goes— the music and the light— 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night lights, etc. Fully guaranteed. 

SEE DEALER-OR SEND DIRECT 
LIST PRICE $6.75 

X-L Radio Laboratories 

1224 Belmont Avenue Chicago 

Service men and sctliuilders — Write for 
attractive agency proposition. 



More 

Pleasure 

From 

Your 

Radio 

Receiver 



ALUMINUM BOX SHIELDS 

lirniillfiil slher <llp finish — 





Radiol a*, etr. Spence rubber 
phone rush Inns, fits alt lilmncs, 

2 f»r. earii. 

“BUDDY” Test Prods — A l- 

ways sharp pointed, usiiic nhonocrnph needles, 4- ft. wires, 
snade or phono tips. Colored ninnies Identify carh lead. 
7 Tm\ curb. 

Intermediates for Smith’s or Radio News Superheterodyne 
Wo SDerlallM In radio bnrts exHusKt-ly — purls furnished 
for any kit In any maKazfno. 

Please inetude sufficient postage. 

BLAN, THE RADIO MAN, INC. 

89 Cortlandt St. Dept RC-331 New York, N. Y.j 
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Positively Last Chances 

at Pre-publication Price! 
S.Gernslmck’s Radio Encyclopedia 



Second Edition Completely Revised 

first edition of my Radio Encyclopedia — 39,WX) copies — is completely sold out. The first 
I printing of this famous First Encyclopedia of Radio ever published h:i' In-en totally consumed. 
I A new edition is now in preparation. It will he issued in February, 1931. 

This new edition will represent not only a complete revision of all the material in the 
first, hut much valuable new information has been added, making the new volume about twice the 
size of the former. 

A vast amount of new' material has been collected and arranged, and is incorporated in the 
forthcoming edition. This new data covers all the momentous innovations ami improvements in 
radio construction and technique which have developed since the first edition came off the press. 

Some of the new subjects are: 

Short wave sets, circuits, coils, etc. 

Receiving sets, all types; battery, A.C., D.C.; modern superheterodynes; home recording equipment. 
Power supply systems; all types, including “B” eliminators and systems used in all types of A.C. 
and 1).C. electric sets. 

Television. The latest development with complete descriptions of all types of apparatus and 
circuits. 

Sound Pictures ami Public Address systems. Complete circuits and descriptions. 

Transmitting systems. Both short wave and broadcast. 

Testing Apparatus and Instruments, lnvuluahlr to the radio dealer and serviceman. 

Trouble Shooting in modern radio sets, thoroughly covered by text and pictures. 




— = i — “ "J 

Sidney Gernsbaek, 

98 Park Place, 

New York City. I 

I en<T<w liemvltli $2. OS, fur which yon arc to neml | 
me postpaid I he completely revised and enlarged 
second edition of: I 

S. Gernsbaek’t Radio Encyclopedia 
pcr«(»n:illv autographed by yon, and with my name 

in gold on the rover as per your nwU) pre- I 

publication offer. I 

1 understand that this hook will he published In [ 

February, 1931, and that tills special offer will no | 

longer he available once the book Is Issued. 

Name 

(To he Gold Stamped— Print exactly to avoid mistakes) 

Address - - * 



SPECIAL OFFER 

The price of the second edition 
of S. (iern shack’s Radio Encyclo- 
pedia will he $3.98 upon publica- 
tion; hut as an inducement to those 
who wish to order the hook now, 
a special pre publication price of 
$2.98 is being offered. 

This special offer will positively 
be withdrawn as soon as the book 
is issued. 

The new hook will he one of the biggest 
values ever offered. Thousands of the pur- 
chasers of the first edition declared that they 
con hi not see how such a voluminous, elabo- 
rately printed hook could he produced and 
sold at so low a price. The second edition will 
represent three times as much value. Money 
refunded without question if you are not 
satisfied! 

EVERY SUBSCRIBER TO THIS PRE- 
PUBLICATION OFFER WILL HAVE HIS 
NAME STAMPED IN GOLD ON THE 
COVER OF HIS BOOK, AND HIS COPY 
WILL ALSO BE PERSONALLY AUTO- 
GRAPHED BY THE AUTHOR. 

I'se llu* coupon at left. Mail it now — not 
only to save money, hut also to make sure 
that von get vour hook from the first printing, 
U'hirft tei'// be limited. 



And last hut not least there has been added a section of important tables, indispensable to the 
radio constructor, serviceman, professional, designer, and amateur; among these tables will be found: 

Complete vacuum tube cliarac- 
teristics. 

Tables of voltages at different 
sockets in modern sets. 
Resistors, and values employed 
in voltage dividers and how 
4 they are calculated. 

Cod anil condenser data, show- 
ing the size of coils required 
with different condensers for 
a given wave length band. 
Voltage regulators— for fluctuat- 
ing line voltages. 
Wavelength and frequency con- 
version tables. 

Power consumption of standard 
radio sets. 

Sound absorption of different 
materials. 

Condenser replacement table. 
Wire tables. 

Radio set table, listing all 
known receivers by makes, 
style numbers, types of sets, 
tubes used. 

Etc., etc. 



The new' Radio Encyclopedia 
will lie a hook of the same size 
as the first edition — 9 by 12 
inches — printed on heavy dur* 
able paper. The number of 
pages is doubled. The binding 
will lie in semi -flexible red 
morocco keratol, gold stamped, 
with marbled fly-leaves, wind 
the text will he printed in large 
easily readable type. 



CUV. 



State 



RC-331 




with a low-impedance secondary, (the trans- 
former being eon tained in the rep rot hirer), 
the terminals 3 anti l are directly connected 
to the output of that receiver. If the re- 
ceiver under test contains its output trans- 
former, then the output is connected to ter- 
minals 1 and 2. The reason is that the low- 
iuipedaiice winding of the output coil will 
not match the high impedance of the pri- 
mary of the output transformer in the me- 
ter box. When the reeeiver is connected, 
a deflection will occur mi the under, pro- 
portional to the amount of current flowing. 
For comparing the output of one receiver 
with another, the potentiometer should lie 
adjusted so that the meter will read a maxi- 
mum current flow at one-half seale. 

This thermogalvuiimiieter is an A.C. meter 
and can not he used on i).C. ; costs more 
than a Y.T. voltmeter, hut i like it better, 
and believe it more satisfactory. 



Service Oscillator 

{Continue*! from pa ye 526) 

tuned to any fmpicncy, giving a check on 
the receiver’s adjustment at any point on 
the seale. 

The selectivity of a set can be cheeked 
compa natively, hv making a small change in 
the condenser setting tin the oscillator and 
noting the decrease in signal strength. When 
comparing the selectivity of two sets in 
this manner, it is essential that the test he 
made at the same frequency with both sets, 
as the selectivity usually varies with the 
frequency. This also gives a ready method 
of cheeking the selectivity of a set under 
different operating conditions, 

With the oscillator calibrated as a wave- 
meter, dials on receiving sets which have 
changed their setting can he reset easily and 
accurately. All in all, it is a valuable addi- 
tion to any service department . — Courtesy 
of H,C*A ,-Rtutiot r*in AVtcv*. v 



The "Martenot” 

(Continued from pa ye 531) 

further facilitates the adjustment of these 
to the proper inductance and coupling to 
give the desired notes. 

Volume and Timbre Control 
The details of the control lth, shown in 
the illustration at the \ ter former’s left hand, 
are not given in full; it is described as a 
rheostat, hut serves also as a switch, evi- 
dently, serving to cut off one note as the 
control is shifted to the following position, 
liv this means, also, it is possible to prodnee 
a staecato effect; while the rheostat, acting 
as a volume control in the output circuit, 
permits change from fortissimo to pianis- 
simo passages. 

As said above, the characteristic feature 
of the design of the tube circuits is that it 
is considered desirable here to create har- 
monics, rather than prevent them; ami the 
selection of these harmonies makes it pos- 
sible to imitate instruments already known — 
even the voice — and to create entirely new 
timbres. For this purpose, the inventor sug- 
gests use of new' types of tubes; varying 
the applied voltages; and saturating the A.F. 
transformer cores. 
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Detector Efficiency 

(Continued from- page 539) 

because a positive bias far too high for 
maximum efficiency is being applied to the 
grid. 

15y employing in the positive filament lead 
a potentiometer with the slider connected to 
the choke, the bias may be adjusted to suit 
the operator. See Fig. 1 for diagram of 
connections. 

For this purpose, tin* filament rheostat 
may be modified slightly. The exact resist- 
ance, necessary to lower the voltage to that 
specified by the tube manufacturer, is ob- 
tained bv dividing the voltage drop by the 
filament current. 

If an *01 A tube is to be employed with a 
<5- volt battery, the resistance required is 1 
ohms (I volt drop divided by », _, = !). Since 
1-ohm rheostats are not easy to obtain, a 
(i-obni type may be used and a jumper 
provided with a clip serves to cut out 2 
ohms. To adjust this to the correct resist- 
ance, shunt a 1). C. voltmeter across the 
filament terminals of the socket, and set 
the clip at a point which gives a meter 
reading of 5 volts. The slider is varied until 
best operation is secured; which will mean 
a positive grid bias of approximately one- 
fifth of a volt. 

This method is especially suitable for use 
in the first detector of a superheterodyne 
receiver; the sensitivity obtained is some- 
what greater than that of the grid-leak 
method, and is due to tin* possibility of 
obtaining exactly the proper positive bias. 

The opera ting point on the rheostat is 
more easily found when regeneration is 
used; as it becomes much sharper. How- 
ever, if a resistance control is employed, it 
should be put aero## the tickler (not in 
series) ; because the series connection varies 
the plate voltage, making it necessary to 
change the rheostat setting with each 
change of the regeneration control. (This 
last statement is perhaps not quite as im- 
portant as it may sound, being a “crank's" 
viewpoint. Nevertheless, it is correct theo- 
retically, and the shunt connect inn of the 
resistor Seems to he preferable.) 

The schematic diagram for the use in a 
regenerative circuit is shown in Fig. 2. 
The control resistor K2 should have a max- 
imum of 50,000 ohms. A grid condenser of 
.00025-mf. will do, if the receiver is of the 
broadcast type, but ,00015-mf. is preferable 
for waves under *200 meters. 



Short-Wave Pioneering 

(Continued from page 513) 

no one wanted to have anything to do 
with these high frequencies. 

Necessity forced us into this. We then 
had four stations but, owing to limitations 
that were placed upon us for telephone 
wires to connect our several stations to- 
gether, we were forced to develop other 
means to accomplish this and obviously our 
first thought was radio linkage. 

The radio linkage had to he silent, so 
far as the broadcast radio receivers were 
concerned; so we were obliged to select fre- 
quencies above or below the broadcast hand. 
There were no lower frequencies available, 




S£edmc( 

Cctfa&nj 



T HE new Electrad catalog covers the complete line 
of Electrad Resistors, Voltage Controls and Loftin- 
White Amplifiers, including several important new 
products. 



In addition, it contains a great deal of helpful informa* 
tion on resistance problems. 



In order that we may be certain it reaches only those 
who are interested, please request your copy on the 
coupon below and mail it to us with ten cents ( stamps 
or coin) to cover mailing cost. 



36 Pages of Important 
Radio Information 

I7S Variok 8t„ Rew York. N.Y 



ELECTRAD 







RADIO MAP 

OF NORTH AMERICA 

Showing all Countries, States and Provinces and all Cities having a 
broadcasting station 

Printed on good paper, 22 x 22, with cover 
Simple method of measuring distances 
Time zones accurately shown 

Contains complete list of broadcasting stations arranged geographically, with power, 
call letters, frequencies and key for instant location on map 

Price only 25 cents 

Every radio listener should have one 



RADEX — The Radio Fan's Own Magazine 

Contains the most complete, accurate, up-to-date list of broadcasting stations 
published. 

Cross-indexed by dial number, frequencies, wave-lengths call, letters and 
countries, states and cities. t 

So arranged that merely entering dial numbers calibrates any set, dials even 
for stations never before received. 

‘’What’s on the Air Tonight?’* and “What’s Wrong With My Set?” are two 
regular and interesting features. 

25c. per copy, $1.75 per year 



THE RADEX PRESS - - 1313 Sixth Street, Cleveland, Ohio 



Turn to page 562 of this issue and read the special offer to those who are actively 

engaged in radio. 
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anti wo werv t!»‘rfft»re forced to the sliort- 
wave channels or higher frequencies. 

Our experiments very quickly demon- 
strated the jrrent value of these short wave- 
lengths, ami out of this work were created 
the possibilities of international broad- 
casting. 

As early as li»*2.‘k the Westinghouse ex- 
perimental station K1)1*M (located at Cleve- 
land, Ohio) was repeating KI)KA\s pro- 
gram received there on short wavelengths 
from Pittsburgh. Some mouths later this 
method of station linking was used on a 
more elaborate and continuous plan; when 
the Wcstiiiglwuse Company established at 
Hastings, Nebraska, a fifth station, KFKX, 
solely for radio repeating purposes. 

Radio broadcasting and radio communi- 
cation entered into a new era with the 
further use and development of these short 
waves. It furnished a method for station 
inter-linking and it also has proved to he 
a great step in the development of world 
cnmnmnicatinns. 

As the experiments with short waves con- 
tinued, we discovered that they were being 
heard in most unexpected places throughout 
the world. Particularly impressive was the 
efficiency of reception at long distances. As 
a result we decided to try to send a special 
program by this means across the Atlantic 
which could he received and repeated in 
England and Europe. 

it happened that it was close to the New 
Year; and we therefore decided that this 
first international broadcast should he a 
New Year’s greeting from the Cnitcd States 
to England and Europe. It was my good 
fortune to speak this greeting. 

On that night, December across 

the Atlantic Ocean, covering a distance 
equal to one-eighth the eireumferenee of 
the globe, the human voice was sped on 
these radio waves with the speed of light. 
At Manchester, England, this New Year’s 
greeting was received and re-broadrast by 
the British Broadcasting Company, their 
whole system repeating it. 

Here occurred an epoch in human history, 
for man had truly conquered space. The 
world’s lioundaries had been shifted. A 
human voice was beard simultaneously in 
North America and Europe — a greeting to 
millions of people spanning Nature’s bar- 
riers, with no connecting media except the 
invisible and the unknown. Such was this 
pioneering achievement in voice transmis- 
sion; probably in all the years of history no 
greater feat of science had been recorded. 

'Mins was the first step taken towards 
making international broadcasting and re- 
broadeasting an actual possibility, and it 
was undertaken with the definite purpose 
in view of eventually making it a reliable 
and everyday service. 

The success of this pioneering attempt 
brought a realisation to our dreams and 
hopes. Now it is simpler, and it is almost 
a matter-of-fact statement for me to sav 
that international broadcasting is an estab- 
lished accomplishment, and eventually will 
he as reliable and as perfect as local broad- 
casting. 

Imagine the possibilities that such a serv- 
ice portends mid what a powerful agency 
it will he in bringing about a universal lan- 
guage, international good will and mutual 
understanding. 
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“Hi-Q 29” 

( Cunt in net t ^r»iu \mhjp 537) 

plntrs arc* grounded, it is nrccssjirv to couple 
thf grounded rotor phitc.s ;md tin* “U-j-" 
terminal of tin* plate mil by means of a 0.5- 
nit. fixed condenser, to complete the reso- 
iiant K.F. eireuit. These condensers are 
shown at “C" in the diagram. 

Sinee this coupling ea parity introdures 
into the eireuit a reaetanee whieh varies 
with any climnrc in the frequency to whieh 
the eireuit is timed, and been use the grid 
eireuit of the following tube (in the original 
design) did not include a similar capacity, 
it can lie seen that the shapes of the reso- 
nance curves will not be symmetrical and 
proportionate when the ganged condensers 
are rotated; since the losses in both cir- 
cuits will not he equal over the broadcast 
hand. 

Use of New Tubes 

A simple way of keeping the same pro- 
portion of losses in both the plate and grid 
circuits, is to insert a similar 0.5-nif. ca- 
pacity Cl, in each grill circuit, as shown. 
This causes a marked improvement in the 
audio output and enables the operator to 
find more readily and accurately the best 
condition of “hand width** — the more alike 
the two circuits look and function electric- 
ally. 

Improvements in the design of screen- 
grid tidies arc shown in the new two-volt, 
.Ob-ampere filament type, classed as “ *32." 
'Phis tube, with its improved electrical char- 
acteristics, including low filament consump- 
tion, is very satisfactory and can In* sub- 
stituted in the battery model *‘l Ii-(^2ff** by 
changing only the filament resistors; the 
correct new Values of which are shown in 
the diagram. 

Tt will 1 m* noted that a higher bias is 
placed on the screen-grid of the second 
R.l'\ tube V2, to prevent local signals set- 
ting up in it a state of “secondary emis- 
sion**; for this would cause serious distor- 
tion in the second K.i'\ stage and he passed, 
amplified and distorted, to the detector. 

In some instances, it has improved the 
amplification, at the lower wavelengths, to 
couple the plate and grid coils at their high- 
potential ends, liy means of small capaci- 
ties (C2) of about 5-nmif. value. 

The trend in modern receiver design is 
to employ a “C*’-hias defector; because of 
its ability to handle higher input signal 
voltages, and the absence of harmonic gen- 
eration which is Common in t Ik* old grid 
leak-condenser method of detection (as or- 
dinarily used. — Editor.) 

If so desired, a screen-grid detector may 
he employed; for this purpose, the first A.K. 
transformer should he removed, and a re- 
sist a nee-capaoi tv-coupled stage substituted, 
in order to secure sufficient bass frequency 
response. It should he remembered that a 
screen-grid tube used ns a detector has a 
high A.O. plate resistance. The u O”-bins 
voltage, on the control-grid of a screen-grid 
tube used as a bias-del eet or, should he about 
one-tent li of the voltage applied to the 
screen. A voltage of thirty on the screen- 



Service Men! 

The Two Most Modern Books on Radio Repairing 

NOW READY 

PRACTICAL PRACTICAL 

TESTING by REPAIRING 

SYSTEMS John F. Rider HINTS 



The most complete compilation of 
modern and successful testing systems. 
Capacity, inductance, resistance, ampli- 
fication constant, plate resistance, mu- 
tual conductance, continuity, oscillators, 
test bench panel, A.C. and D.C. tube 
testers ... in fact every thing a 
service man needs. Radio frequency, 
audio frequency, modulated and un- 
modulated oscillators. 

Schematic diagrams with electrical 
values so that you can build vour own 
units. Complete in every detail. 

160 pages . 99 illustrations . 
Printed . Bound in stiff 
canvas binding. Gold 
letters. 

Price, $1.00 

A text book for a $1.00 and not 
a $1.00 text book. Get your 
copy now. 



This book is the result of a great deal 
of investigation and research to de- 
termine average replacement values in 
radio receiver. 

It contains replacement values for con- 
densers, chokes, resistances, etc. It con- 
tains mans handy reference tables which 
will save you much work. No theory. 
All facts, hints and kinks. Explanation 
of direct current receivers. Everything 
the most modern, 

A complete explanation of peculiarities 
in commercial radio receivers, automatic 
volume control operation, the most mod- 
ern power supply arrangements. Illus- 
trations of how radio manufacturers 
employ different units. 

Hints and kinks about practical repair- 
ing. Simple and effective means of 
rapid testing. Worth many times its 
cost ! 

256 pages. 206 illustrations . 
Printed. Bound in stiff can • 
vas cover. Gold letters . 

Price, $2.00 



These books are sold with a money back guarantee 



RADIO TREATISE CO.. INC., 1440 Broadway. New York City. 

Khrlitsed fjrnl $~.li<l fi»r which J tin will >rnd me Kliler'-t Practical IleiialrliiR Hints. 

........ hilrlose<I li ml $1.00 tor whirls > on will send me IlMer's Prariii-al Testing Sy.ieras. 

MM! ** m ! !“'! rr .* ! ra,,ra Hint* and I will pay |«>sunan all rlmrjsrs. 

(.0.1). Send Rider n Practical Trains Sy * 1 * 111 * and 1 will pay Dorman all charge*. 

If 1 am not satisfied I will return llie Imok In k<mk] condition within 3 du>s after / r»rilvir.g 5 amo and 

Svt my money hark. 



N'4mi 
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ELECTRIFY YOUR,, , 
RADIO FOR ONLY 1 1 

Why discard y oorpresent rood Bet when you 

can electrify it for only $6.86. and banish the annoyance and 
expense or baying new £*' batteries? 

Over 150,000 Townsend 
Power Units in 1st* 

Hooked up in a few minute*. T T se 
same tuhes — no rhance*. Work* on 
.VC. tany rycle) or |>.C. You'll ho 
amazrd at the imnrmement in re- 
prptinn. Semi name am] address 
today for full detain, proof and Free 
Trlat Offer. 

TOWNSEND LABORATORIES 
423 W. Superior Street Chicago, Illinois 




Jiadtj Radio in 

CANADA 



CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonge Street - • Toronto 
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Over the Mountains 

fruit Los Angel s 

559 Mff — 
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Think ofitl FIVE UUNIIKHU HFTV-NINF Mll.FS over 
rough mountainous country horning oiilv KLKVIN C.Al.IJ>NS 
UF GAS* fLriNK. Imagine more than FIFTY Mll.l STuTItls 
GAI.l.n N. That is »liat the WHIRLWIND CARBURETING 
UKVICE floes for I>. R. Gilbert, enough of a saving on Just 
one trip to more than pay the cost of the Whirlwind. 

Ihe Whirlwind Saves towns 
Hiiiiohs .Of Douars Yuriy 

Whirlwind users, reporting the results of their tests, are amazed at 
the results ihev are gening Fetters keep slrcaurng into llu- office 
tel Hue of mileages all ihe wav from 11 to 5‘> miles on a gallon, re* 
suiting In a saving of fr*>m 2 '% to 5u% in gas bills alone. 

Mark A. Estes writes, "[ was making 17 miles to the gallon on my 
l'l'iiiiac Coupe. Today, with the V hirlwhid. I am making 35 5*10 
miles to the gallon." 

1*. I'. t ioerzi'ii writes: ”34-6*10 miles with the Whirlwind, or a gain 
of 21 miles to tlie gallon." 

R. J. Tnlp: "The W hirlwind increased the mileage on our Ford 
truck from 12 to 26 miles to gallon and in speed.’ 

Car owners all over the world are saving mnm-y every day with 
the V hirlwind, besides having lwtter operating motors. Think what 
this means on your own t ,ir. Figure up vuur savings — enough for a 
radio— a bank account— added pleasures. Whv let the oil Com* 
panics profit by your waiter l iud out almut this amazing little 
device that will pay for itself every few weeks. 

FITS ALL CARS 

In Just a few minutes the Whirlwind can lie installed on any make 
of car, truck or trarlor. It's actually less work than changing your 
oil. or putting water In your battery. No drilling. lapping or 
changes of any kind necessary. It is guarantee) I to work perfectly 
on any make of car, truck or tractor, large or .small, new model or 
Old model. The tuore \ oil drive the more you will save, 

SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO $100.00 A WEEK AND MORE 
Whtrlulml mm are making hig profits supplying this fast 
selling device that ear owners can nut afford to he wilhoui. 
<*oori territory Is si 111 open. Free sum pie offer to wnrkeis. 
Full parllrujir* sent op request. Just check the cfiuirou. 

guarantee 

F . matter what kfhd o' a ear you have— no matter how bis a s» eater 
ft u— The “hirlwind will *■ yuu money. We abHolutely guarantee 
that the Whirlwind will more than nave ita coat in snsulire alone within 
thirty days, or the trial will coat you nothing. We in vn, iviu teat it 
ui our rug and expanse, Y uu are to be the aole judge. « 

■ ■■■■■■■ FREE TRIAL COUPON ■■■■■■■■ 

Whirlwind Mfg. Co.. 909-449- A Third St., Milwaukee, Wit. 

Gentlemen: You may send me full tmrifcitlar> of your 

Whirlwind f’ai Imrei lug device unit lelt me hmv I can grt 
one free. Till.- dues nut obligate me In arty way whatever. 

NAME 

ADDRESS 

CITV 

COUNTY STATE 



n Check here if you are interested in full or part time 
salesman position. 



^.Become a Reporter/ 



Thousands of opportunities for young 
men to enter the Newspaper* field, 
laicinnting work. You will nu-tt in- 
t tut sting people; interview celebrities, 
A famous New York reporter with 
twenty years of praclical experience 
lias written a whole course of jour 
nalisu) nod reporting in six e;if> Ic* 
sons, lie shows you the short-cut to 
success. He tells you what to do and what not to do, 
to become a successful reporter. Send today for 
the “PRACTICAL COURSE IN JOURNAL- 
ISM/’ hy Henry John Broekmeyer of 77ie .Yew 
York Rvi'ninn Post . Just drop us a Postal Card — * 
no need to send money. We will mail you the 
whole set of six books and yovi pay the Postman 
$.1.00 plus a few cents for postage. No more tt 
pay. Money absolutely refunded if not satisfied, 

* PRESS GUILD 

lfr-E Murray Street Dept. D-331 New York 




$-ALVAYS HAVE LUCK!~$ 

Unlucky In Money. Games. 
Loro or Business T You 
should carry a pair of gen- 
uine MYSTIC BRAIIMA 
RED LIVE HIGHLY MAG- 
NETIC LODESTONBS. 
Rare, amazing. Compelling, 
Attractive, these LIVE 
LODE STONES are carried 
by Occult Oriental people 
as a POWERFUL LUCKY 
CHARM, one to prevent 
Bad Lurk. Kelt and Mis- 
fortune, and the Other to attract much Good Lurk, Lote. 
Happlnrss and Prosperity, Special, only 11.97 for the 
two. With free full Instructions. Pay postman $1.97 
*nd 15c postage on delivery. Satisfaction or money re- 
funded. You can be LUCKY I Order your* TODAY 1 
Dept. 864. P.$ .BUREAU. Genera P.0. Box 72, BR00KLYN,N.Y, 

NOTICE! We absolutely GUARANTEE these genuine* 
Mystic Brahma Lodestones are ALIVE! Juat wha* 

S» MYti’c". “* *“* Tbli, - ,,0WE *' UI * 




ir ri*l requires a control-grid I tins of three; 
and, with a type Vi’J tidie, this voltage mas 
lie ok it ;i i lift 1 by the tlrop arms* the iil.iiiieiii- 
luilhist resistin'. 

Of emirse, detect ion may he a|i- 

plied to an orrlinary 'GIA- or TJA-t\pr 
tube; by tin inert in" the jri id rid urn lead 
to the “ — ’* temiina] of a ‘V’ hat ten, ll ic 
positive of wl licdi is led to the ncjrativr fila- 
ment line. The proper biasing voltajre for 
an *01A or *V2\ tube, used as a detector, 
should be about one-tenth of the cffrribr 
plate voltage applied to the tube. 

These chnnjres have been very satisfac- 
tory in recmiditioninjf and inoderni'/.inj: the 
“IIi-(£2i>/* atul the ideas set forth should 
he not only useful in this ease, but readily 
applicable, without further details, to other 
reeeixers of more or less similar design. 



Tube-Base Coil Winder 

(Con /timed frunt fxufe ■'5 HI) 

Loosen the bolt that goes through the cen- 
ter, ami discard the large outside frame- 
work that holds the soldering lugs. Then 
reassemble the center part; but replaee the 
short holt with a longer one that can In- 
placed in the chuck of a small hand drill. 
Lock the hand drill into a vise, or otherwise 
secure it; plug the tube base into tbe socket; 
and it can he wound very handily ami 
exactly. 

(Another craftsman, Frank I.. Dodd, has 
sent in a similar idea; hut he uses, instead 
of a socket, another old tube base which 
1ms been filled with wax anil drilled to re- 
ceive the tu he prongs like a socket. — Ihlttor.) 



SUPER POWER IN EUROPE 

“XT rOltl.D’S biggest broadcaster* is the 

VV term applied by the European press 
to the new Polish transmitter at Rasifi, near 
Warsaw. Its power, IliO kw., while consid- 
erably less than that of KDK.Vs new trans- 
mitter, exceeds that which any American 
station is authorized to broadcast during 
regular evening hours. The masts are 600 
feel high, and 750 feet apart, the largest in 
Europe, 

According to an English correspondent 
of Poftular 1 Virrlts*, who viewed the appa- 
ratus at the ('hvhiisford works where it was 
made, the station is the first which has 
7 i'tttrr-cufih'il ft la Mint.* for its transmitting 
tubes! We are led to wonder about the 
truth of this, especially by reason iff an- 
other inaccuracy, ‘’'flu- only other broad- 
casting station planned to provide power 
anywhere near this figure was at Hound 
Hrook, N. ,T.; hut the Americans admit that 
this station is a failure (hi) Poland, how- 
ever* is going to be a success/* 

Incident ally, while it is necessary to con- 
struct special apparatus — sav a long- wave 
frequency converter — to adapt an American 
set to receive this station on 1H1 meters, 
the power of European stations has been 
increased enormously since tbe International 
Tests some years ago; and, in a quiet, favor- 
able location not too near any local trans- 
mitter, it might be possible for an experi- 
menter to bring in European broadcasts 
during the hfte afternoons this winter. 





CLASSIFIED ADVERTISEMENTS 

Advertisements in this section are inserted 
at the lost of ten ceilt> per word for 
each iiihcrtion — name, initial and address 
cat’ll cornu as one word. Cash should 
accompany all cla -silied advertisements 
unless placed hy a recognized advertising 
agency. No less than ten words are 

accepted. Advertising fur the April l'>31 
issue should he received imt later than 
February 7th. 





DETECTIVES 



DETECTIVES Earn I3ig Money, Excellent oppor* 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 219UB Broadway, 



FORMULAS 



MAKE AND SELL your mvii products. We will 
furnisli you any formulas. Write fur otir li ‘.na- 
ture. t lie mica I lii'riiuuc. ll)R Park Place, New 
York, N. Y, 



PERSONAL 



ESCAPE from your lonely existence! Valuable 
information free. Write today! Box 12F-M. 
Tiffin. Ohio. 



PRINTING 



LETTERHEADS. Envelopes, Business (aids. 
$1.1)0 hundred; 250, $1.75; 500, $3.25. Analyst** 
Sheet makes servicing simple, 50 fur 75c. Sait - 
pies for stamp. Any forms reasonably priced. 
Perham Printing To.. Maquoketa, low a. 



RADIO 



SERVICE MEN, ATTENTION - Speakers re- 
wound, magnetized, repaired. $2.CQ to $2.75. Com- 
plete Power Pack Service — Transformers rewound, 
condenser blocks repaired, resistors dupl icatcd. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa, 



RESISTANCES. Condensers, Transformers. Choke 
Coils, cle. Write for sensational low price list. 
Bronx Wholesale Radio Company, 5 West Tre- 
mont Avenue. New York, 



SONG POEM WRITERS 



SONG POEM WRITERS — "Real’* proposition. 
Ilibbeler, D153X, 2114 Keystone, Chicago. 




WILL BE PAID TO 



$5,000 

PROVES THAT THIS IS 

not tin* actual photo of myself 
showing toy Mipcrb physique 
and how the Hn>- System ha, 

Increased tuy mwi height to*. 

C ft. 3 o-4 1 miles. Hundred*]! 

Of Test it Client* mil 1 

to !5 >ears old gain from 1 toll 
6 Indies in a tew weeks! ill 

, No Appliances — No Drugs— -No Dieting. ROSS 
I SYSTEM NEVER FAILS. Fee Ten Dollars Com* 
I'piete. Unm incintt Testimony ami Part iiular* 5 
cents stamps. “Allow time fur return mall* across 
tho A I Tant Ic." G. MALCOLM ROSS, Height Specialist, 
Scarborough, England, (P. 0. Box 15). 





WRITERS 

Advance Royalty Payments* 

New Talking- Picture Song requirement!!, 
etc., fully explained in our Free in* true* 
tive book. Writers of Words or Music 
lor songs may submit tbeir work for free 
examination and advice* Past ex* 
perience unnecessary. We revise, compose* 
arrange music and secure Copyrights. 
Our modern method g uaranteea approval. 
Write Today — Newcomer Associates. 
1678B Broadway, New York, N. Y. 



‘T'V A r nT7'VT r r , C! Write for Free Guide Book, 
1 Eli N 1 O “HOW TO OBTAIN A 
1 PATENT*' and Record of 

Invention Blank. Send model or sketch and descrip- 
tion of your invention for our Free Opinion whether it 
ci lines within Patent Office Rules. RADIO and ELEC- 
TRICAL Oases ii Specialty. PromM. Hfficieut Service. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS A CO., 923 - 9th, Washinflton, D. C. 



See page 562 of this issue and read 
the special offer to those who are 
actively engaged in radio. 
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Mutual Conductance 

{Con tin ued from pofje 551) 

10,000 olims: unil a signnl input of one volt 
( \.C.) jimdmrs an altenmting component 
of 0.8-miIliampere — one- fourth the value of 
the plate current. 

Since the A.C. component is the only 
useful part of the plate current, for either 
amplitiea tion or loml-speaker reproduction, 
the ctlicicncy of the tube is much higher 
than if it were no more responsive to alter- 
nating than it is to direct voltages. The 
reason of this differential action is the bal- 
ancing of 1 lie influences of the grid and 
tlie plate voltages, 

’Hie endeavor to utilize mutual conduct- 
ance more and more otlieiently has caused, 
not merely new t u he designs, hut new cir- 
cuit designs. The higher the ’‘slope,’* the 
more sensitive is the tube; a condition 
reached just before oscillation, when the 
signal loses control entirely’ or partly. In 
the super- regenerative eireuit, we have a 
very interesting attempt to apply critical 
grid biases to a tube, at such a frequency 
that cycles of extreme sensitivity will re- 
sult, without losing control of the tube as 
an amplifier. 




«« < ir iff <r uvivnrnrj fC/ir<Y-»Tpi UKC T 

strength. by the use of a pentode with its high 
amplification and powerful output. 

The A.F. pentode, not yet in general use 
here, has practically become standard in 
European receivers of late date. H has 
resulted from the attempt to produce a 
power tube which shall draw' as little cur- 
rent, yet give as much output as possible. 
With a large amplification, it feeds nut of 
a detector; and the popular British “mid- 
get" is a two-tube set — a screen-grid de- 
tector and a pentode, 'flic only American 
output pentode commercially produced has 
a mutual conductance of nlmul 20(H). AV<_ 
note the recent appearance of a European 
power tube which has a mutual conductance 
of (>000; the slope goes up almost perpen- 
dicularly (line *‘El()(i M in Kig. •>). 

It may he of interest to our readers to 
show a recent experimental circuit, from 
an English magazine (Fig. 5) in which a 
pentode is shown in a single-tube receiver 
W'itli loud-speaker output; regeneration 
adds to the pentode’s high amplification, of 
sixty to eighty. Such a circuit, of course, 
could be used only' in a suitable location. 

(Tlie reader who is interested in the measurement 
of mutual conductance* in tnl>r< will timl the method 
described, and a suitable resting circuit shown, un 
page 32 2 of Katho-Craft for jamnrv, 1930. \ mil- 

hammeter and a Calibrated resistor, with "A/' - • | :” 
and "C 1 * hatteries, are the only apparatus required 
lor the j>ct -up.) 
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Jiffy Index 

You don't have to read 
the books through, the 
special Jiffy Index enable* 
>ou to put yo«r finger on 
t!:e information wanted io 
u jiny. 

V 



American Technical 
Society Membership 
FREE 

If you semi now for lids brand 
new r, volume edition of auto- 
mobile engineering we will in- 
clude a consultation member- 
shill in this great organization. 
Our large staff of automobile 
and aviation experts will he 
ready to help you at all times— 
you can write or wire any time 
for si>eclal information— answer* 
will be sent to you promptly 
WITHOUT COST. This mem- 
bership Is good for one full year. 



SIX BIG AUTO 
BOOKS aii A h ee ped 

on approval; whether you want to qualify as garage owner, 
auto repair expert or merely wish to knowhow tokeep your 

own car 100% efficient, look at these books — they are sent to you for 
free examination This brand new 1930 edition has been prepared by 
a large group of America’s greatest automotive engineers Anybody 
who can read will understand them, for t hi < great automobile encyclo- 
pedia is a veritable gold mine of valuable facts. Take advantage of 

AVIATION 
MOTORS 

In addition to being a 
complete cyclopedia or auto- 
mobile engineering tnese 
bonks contain over ion 
pages on Aviation Motors, 
and as they are just oil the 
press they bring to you the 
newest and latest informa- 
tion obtainable. This atone 
makes these books inro/u- 
ab/t to anyone. 

NEW 1930 EDITION 

EVERY PAGE UP TO DATE 

Imagine books which are so new that with the co operation of ihe largest automobile 
manufacturers we have been able to bring every page right up to date — wiring dia- 
grams, construction details, service problems — are all right up to tb«* minute Nowhere 
else that we know of can you get as complete and up to date information. Over a 
million dollars of resources have enabled us to give you the m»-t up t » date books 
on the subject ever published. You will find nearly 'JO pageu on front wheel drives 
alone. Everybody interested in automobile* in any way wiU welcome these books, 
especially on our 

NO MONEY OFFER 

This plan tiring- tnls valuable Irformatlon within the reach Of everyone You don’t send 
tis a single penny; you don't have to pay us anything: Just semi your ns rue and address .nd 
we will send you the complete set of C volumes specially bound in l>e l.uxe F|e\o rovers 
Read them carefully, keep them Id days, find out anything you want to know ami then If you 
want to keep them send 3J.no then and $3.00 per month until the special i^v price of only 
KM. 80 is paid. There is no further obligation. 



this great opportunity' now ; tend in ihe 
coupon for FKEK examination. You 
don't pay us a |>enny, you don't obligate 
yourself to pay anything urde. - you de- 
cide to keep the hooka. Just tell us you 
want to see them and the full set of 0 
great volumes, just off the press, will be 
sent to you. Head them, look them 
Over and prove to your own satisfaction 
that One fact alone, which you will find 
in them, may save you an expensive 
repair, or help you to a better job. 
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Learn All 
About Autos 

Get these fi big new 
book* On thf* liberal 
offer and learn all the 
things you want to 

l«o»— r»rbuirlo#j. Irtninlr 
ll«w. U>flAU *od ipriftl » ■»- 
r'lUiiiOI. brakes, four.whrtt 
d/irrt, front, whrrl dnrr», 
1 u hr |rt t I oo «y«l* 

W»ll MOtrr I 00 mC„oi 
llos Muloor— «ll of thr 
jrrti »K IuUt i trrrd 
torn pj.t* *j,d eon>t»r*h< 

Ou*o book* Ml *[ 
w.ol them, on it, 
tWcul tor you* m l 
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SEND NO MONEY 



X merican Technical Society. Dept A-88 
l>reiel A»t. at S»tn St.. 

Chicago. Illinois 

I »»><ilil like to tSr rin> 6 minin' 1 930 —<lil ia 
bul » k n any (.N.tnnon to buy [ »,u pa, 

Ordf End eumtar tl.r bwLi *ri<f rMurri ll.rm 

'“*'**• 1 Ilka ll.rm, in Whirl, aw J will ar h <l you 1? (lO H.rn And ,.r»l, « Ot p. 
BtoBlh up lil th- ,pr' ial pr tp » w f uni? SO n» p«,d > , >, n.rl- ir I — 

eooaullirgt maml*-r»Mp certifies u» th« AoirrKaB Ttthnical o-r 

brand B«w IVJO rditW. 

Name. 

Street. 

City State 

Employer's Name 
Employer's Address. 






These books will be sent free Immediately upon receipt of coupon with writer's mm -j 
»od address and that of bis employer or otbet business oua as a reference 



15e sure to read the announcement on page 516 of this issue which tells the important 
message about the first and second Supplements to the OFFICIAL RADIO 
SERMCF \I \NUAL. 



PATENTS — TRADE MARKS 

All rases <uhmit(ed given personal attention hy 
nu'iul i, f thr firm. Infnnnation and booklet free 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rommel 

Patent I.o:c Q Rices 

475 OURAY BLDG., WASHINGTON. D. C. 





ToAny Suit! 




MICROPHONES 

For Transmitters — P A. 
Systems and Recording, 
also cables, accessories and 
repairs. Catalog just out. 

UNIVERSAL MICRO- 
PHONE CO., LTD. 
Inglewood, California 




Double the li fo of yobt 
coal and vest with mrrortly 
matched Dams 100,000 patterns. 

Every imlr hand t :■ I loreit to your measure: 
“readymade*. “ Our matrli sent FREE for 
'your O Iv before pants are made Fit guar- 
anteed. Send piece of cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 
115 So. Dearborn Street. Dept. 578 Chicago 

SOMETHING DIFFERENT 

MysteryCigar Lighter 

!fp%S $25 A DAY 

Showing this Srle-iMfir Mar- el to Men. 
New tTInrlplc of Ignition. What Makes 
4t Light? No Kll-t o- l-Tletlnn. All 
Guaranteed Sampl" with Sale- Plan. 25k- 
Sample Gold. Slier or Chromium Plated, 
$1 Oil. A"ewfis. Write for Proiwvdt ion. 

NEW METHOO MFG. CO 
Desk S F-3. New Method Bldg.. Bradford. Pa. 
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Hotel 


Directory of the Radio Trade 


The hotels on this and the opposite page are patronized by the Radio Trade. Make them your headquarters. 




Around the corner from the 
Little Church around the Corner 


Hotel Seville 


•'ll 


MADISON AVENUE 


1 


& 29th Street 


1 


A hotel of distinction and comfort, 




within walking distance of shopping 
and amusement centers. Five minutes 
from Times Square, Pennsylvania Sta- 
tion and Grand Central Terminal. 




j Room $ / 2.00 Per 

and Bath Day Up 


I P 


1 

Convenient to all 
points of interest 



HEADQUARTERS 



FOR 

RADIO MEN 

HOTEL 

SHE 



DRIVE 

Your Car 
Right into 
Hotel 
Sherman 




Ks8?l 



BJhg }i 

:: 



1^50 a day 
X <md 

Double Room 
with Rath 

tAOO odov 

*#■ and up 






iToKraHll 

RANDOLPH * CLARK* LAKE* LA SALLE ‘STREETS 

I [ili 





“Roll Your Own” 

{Continued from page 51T) 
sary only to change the filament resistors 
specified for those which are made tor use 
with the two-volt tithes and whatever bat- 
tery you are using. (A mperites t»30 and 
<i31 are designed far fhe ’30 and *31 tubes, 
operating on (i x'olts.) It will he necessary, 
also, to change the grid return of V4 to 
provide 3 volts of negative “C” bias on this 
tn he, when it is a *32 type. 

If the filament temperatures of the lt.F. 
tubes are automatically regulated, it will 
he necessary to introduce some control of 
oscillation and volume. The 500,01 K)-olim 
variable resistor, mentioned in the original 
article, should he connected in the plate 
lead common to the primaries of 1/2 and 
1-3. 

This set was designed for use with an 
aerial, and will give better results than with 
a loop. The writer prefers a bakelite sub- 
panel. 

The layout given originally should present 
few difficulties. After you have procured 
the parts, lay them out as they were pic- 
tured in the original article. You may use 
components of different makes and con- 
stants, and find problems; hut tackle them 
systematically, one at a time, and von will 
liml it easier. 

(We hope to have from Mr. Smith an- 
other article on developments which he is 
making along the lines of a modern liome- 
bi lilt set. lie has received, and answered 
patiently, a great number of letters from 
readers asking questions which were not of 
a nature confined to this particular set. 
Set constructors should not write to an 
author to ask him for information — sav, 
about turns on a standard ILF. coil, or types 
of tubes — which has appeared often in print 
and which they should get from hooks, mag- 
azines, or manufacturer's booklets, packages 
and advertising. — Editor,) 



Radio-Craft Kinks 

(Continued from page 54-0) 
shows the method of construction which, 
when finished, is surprisingly stiff. 

(In most parts of the world, the expres- 
sion “screening” is used for what, in the 
United States, is called shielding. — Editor,) 



A NEUTRALIZING TOOL 
By Ralph L. Green 

B AKELITE “screwdrivers,” used in neu- 
tralizing and making similar adjust- 
ments, become dull with a few minutes* use 
and must he resharpened. After becoming 



BONE KNITTING NEEDLE, 

/ 




Fi*. 4 

Another tool U'ltich the Service Man or experi- 
menter may convert from household uses, 

bored with this, T hit upon using an ordi- 
nary hone knitting needle of large size 
(about 14-ineh). After filing this to a 
screwdriver edge, 1 found that it held its 
edge fairly well. It will not break readily 
and is long enough to reach into compara- 
tively inaccessible places. 
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Radio Guides Planes 



(Continued from ffaye 531) 

signal light which will flash up when the 
plane readies the vicinity of the radio 
station. 

The receiver has been so arranged that 
telephone communication and weather broad- 
casts can be received at the same time that 
the radio compass is bein'* used. 

this new homing system is immune to 
error, even though the plane is banking or 
in a tailspin. Its range is rated as 200 
miles; though it has operated successfully 
at greater distances. 

^ hile developed primarily for aviation 
purposes, the course finder may he applied 
equally well to the purposes of navigation; 
and will furnish the sea eaptain approach- 
ing a coast with not one, hut many, hearings 
with whicli to correct his course. The ex- 
tension of service from radio heaeons and 
compass stations, therefore, need not he as 
costly as hitherto expected; although special 
scr\ ices will he necessary for the guidance 
of increasing aerial traffic. 



Tests of the System 

With the apparatus illustrated, reeent 
tests were made on the airlaiie between 
I.os Angeles and San Francisco with one 
of the passenger planes of the Transcon- 
tinental and Western Air’s Pacific division. 

1 Hot Ilarlan Hull tuned in on the govern- 
ment radio station at Oakland, immediate! v 
after taking off from I,os Angeles. Through- 
out the 4(H)-mile flight, the needle on his 
meter pointed to dead center when lie was 
on the proper course, hut wavered to one 
side whenever he deviated from his (*ourse. 
When lie arrived directly over the radio 
station, the needle vibrated suddenly. (// 
is hoped to extend the ope rut ion of the prin- 
ciple shortly to (five a correct on (fie /or 
Inndiny, even in blind flight.) 

For the supplementary receiver illus- 
trated, (lower right) plug-in coils make pos- 
sible tuning over hands below the long-wave 
beacon signals and the broadcast range 
which falls below it. The lightness of the 
apparatus — some ten pounds — makes it es- 
pecially suitable for airplane service. 

Subsequent tests have been made before 
representatives of the l\ S. Army; and 
negotiations for the commercial production 
of instruments of this type are announced. 



The Radio Craftsmen 



(Continued from pnye 545) 



at Old Forge, X. Y., several times 
in the daytime, and quite loudly. 

rite main disadvantage is that I have to 
control the regeneration by putting mv fin- 
ger on the variable grid leak; it is verv hard 
to regulate, and that is the only reason I 
have not been able to log so many stations 
accurately. 

IIohack Kimv, 
Kidney, X. J\ 

(Since the primary of a broadcast coil has 
fewer turns than the secondary, it will tune 
much lower with tin* same capacity across 
it; and this produces the effect noticed. Tile 
hookup, however, can hardly he as efficient 
as a regular short-wave circuit .— Edit or,) 





' NEW II 

ennore Hall 



145 EAST ST. New Yorfe City 




GYMMASIUM 

SWIMMING POOL 
SOCIAL ACTIVITIES 
SPACIOUS LOUNGES 



wi i 



SINGLE UP 

ROOMS ' UH 



5 Hi BATHti™ 



per day 

SPECIAL MEW 

WEEKLY RATES yORlTsi 

SINGLE ?8°° UP ff c / jl 
DOUBLE ?J6°- UP f 

*gOO ROOM- 

M CLUB HOTEL 
/tjc Men & Women 



GEO.TURKEL-MGR., 





"SOUTH OF THE 
MASON-DIXON LINE" 

is but another way of saying 
~ ^ "Hospitality" 

HOTEL LUDY 

South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason-Dixon Line 
Its RATES are as PLEASING as its hospitality 
$5 up Dally — American Plan — $30 up Weekly 
$2.50 up Daily — European Plan 
Fireproof Garage Attached 
R. B. LUDY, M.D. 



The HOTEL 



SERVICE MEN — DEALERS 



A few minutes of your time NOW spent in reading the inter- 
esting announcement of the OFFICIAL RADIO SERVICE 
MANUAL which appears on page 553 of this issue, might 
save you hours of time in servicing in the future. Every 
dealer, Service Man and custom set builder should have a 
copy at his disposal. 
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HOTEL DIRECTORY 

of the Radio Trade 




The Home Hotel 
of New York 



Homelike in service, 
appointments and lo- 
cation . . . away from 
noise and congestion, 
yet but a few minutes 
from Times Square . . . 
garage facilities for 
tourists. 

Room and Bath from 
$3 single $4 double 
500 Rooms 

Home folks will 
like this hotel 

= HOTEL= 



BRETTON HALL 

BROADWAY at 86th ST. 




Welcome to 

NEW YORK and 

OXtfflOTEL 

©VERNOR 

(lINTON 

31" ST.*" 7'“AVE. 

opposite PE NNA. R.R. STATION 



1200 Rooms each 
with Bath, Servi- 
dor and Circulat- 
ing Ice Water, 
also Radio 
Provisions 




ROOM*** BATH 3 



BACK ISSUES OF 

RADIO-CRAFT can still be had 
at the regular price of 25 cents 
each. If you are in need of any 
copies for reference or servicing 
work, mail your order with remit- 
tance to RADIO-CRAFT, 98 Park 
Place, New York, N. Y. 



New Uses of Radio Recording 



PERMANENT TELEPHONE RECORDS 

W HILE tin* telephone is tin* tiiediutn 
uf increasingly long-distant and im- 
portant business deals, now that inter- 
national talks have been made possible by 
radio, the law has looked with suspicion 
for some hundreds of years on agreements 
of any jmportanee, unless the terms were 
written down. 

So the sehenie of a firm in Melbourne, 
Australia, recorded in Wireless Weekly 
(Australia) may find many imitators in 
these days of electrical recording; though 
such service is not included in American 
telephone tariffs. 

“An ingenious stratagem was adopted by 
a Melbourne firm to obtain a permanent 
record of a conversation conducted recently 
between Melbourne and Birmingham ( Eng- 
land). Being advised that a rail was coin- 
ing through from Birmingham, the Mel- 
bourne firm arranged to have an electrical 
recording instrument tapped in their tele- 
plume circuit during the whole of the 
conversation. 

“The telephone discussion concerned tie- 
tailed figures and specifications, which were 
recorded, anti constituted an accurate state- 
ment of the business which could be dealt 
with when the time factor did not involve 
the charge of £2 ($10) a minute. Verbatim 
reports of the conversation have, it is un- 
derstood, been sent from Melbourne to Bir- 
mingham, and the firm intends to place this 
and future recorded conversations on the 
office files for reference. 

“This is believed to be the first occasion 
on which a long-distance call of this nature 
has been electrically recorded. Radio ex- 
perts look forward to the time in the near 
future when such a record will prove in 
business dealings a.s binding as the written 
contract," 



RECORDING CONVINCES SKEPTICS 

Editor. R a in o- ( ’ k a rr : 

In K, L. Smith's objections to the Stcnodc, 

I notice that he fears the shattering of 
the crystal from too high a signal strength. 

1 take it that he is comparing the small 
power in the l.K. amplifier of the receiver 
with the immense power handled by a 
transmitter. I have no data on crystals 
immediately at hand, nor do 1 have the 
money to afford shattering one for such a 
test; but 1 do not believe the output of 
the strongest l.K. amplifier is sufficient to 
shatter a crystal with its natural period as 
low as even fifteen hundred kilocycles. How- 
ever, I really can not conceive the idea 
that such a circuit as the Stenodc uses 
could give reproduction with the same fidel- 
ity as an amplifier with a ten ke. hand. 
Here's hoping, however, that the circuit is 
a success; as it will probably bring about 
the evolution of cheaper and better crystals. 

A word or two about home recording: I 
think it is the best idea since screen-grid 
tubes. It makes it possible for the DX 
hound to prove to his friends that he got 
that certain station at that certain time. 
I have made several reproductions of code 
stations I have received; I lend these to 
my friends who are studying code, and 



they find that a phonograph makes a nice 
code- practice machine. 

I have played with short-wave receivers 
tpiitc a bit but 1 have not bad such great 
success. So far I have had only the follow- 
ing foreign broadcast stations; Nauen, Ger- 
many; Rugby, England ; London, England; 
Madrid, Spain; Melbourne, Australia. 1 
have tried nearly a hundred different cir- 
cuits, including a superbet similar to the 
new R.C.A., with the inductance and 
capacity reduced, 

1 bad one short waver, a T.R.K. with 
regenerative detector, which 1 could tune 
by standing three feet away and moving 
my band. This was about ten meters. 1 
find that as many as five stages of audio 
may be used on a SAW set with much more 
volume than two or three will produce and 
with little howl, if the voltages are properly 
balanced. At present, I am experimenting 
with tuned audio systems and their appli- 
cation to the short waves, 

Mahccs A. McCoy. 

3213 Blackburn Street , hollas, Texas. 



PERMANENT PROGRAM RECORDS 

T HE German listener misses very few 
worth-while outside broadcasts, even 
if the programme is one which cannot be 
altered for the inclusion of such a relay. 

Both Frankfurt and Stuttgart have their 
own recording plants, and it, as it happens, 
they cannot see their way to give their 
listeners the broadcast of an interesting 
event at the time it is taking place, they 
register the relay on wax and store it for 
future use,- Wireless Magazine. 



BIGGER AND BIGGER 

R I "MORS have it that the Soviet re- 
publics, already possessor of more sta- 
tions and higher power than other European 
count ries, will erect 500- kw. broadcast trans- 
mitters in Leningrad and Moscow, Political, 
as well as radio interference, from these 
giant voices of the Hast is feared by neigh- 
boring countries. 



Information Bureau 

(font hum/ from 552) 

holding the “mike” with the diaphragm in a Hori- 
zontal position, in one hand, and striking it gently 
against the other hand. Also, try gently striking 
the edge of the microphone against one hand. Note 
that damage may result if this procedure is fol- 
lowed with the current on; make certain that the 
microphone is disconnected from the battery circuit 
while undergoing thi*> manipulation, l>o not strike 
the diaphragm. 

If the “mike” i> located in ail excessively moist 
place it may he advisable to place the unit under 
an electric light bulb, in front of an electric heater 
(at some distance), or in the rays uf strong sun- 
light, to drive out the moisture that has caused the 
packing of the carlsm, .Most microphones are. after 
assembly, test it I and balanced with meters; and they 
should not Ikt opened or tampered with. 

(0.2) What are the average imj>edailce values, 
of the primary and secondary windings of trans- 
formers designed to match a carl k>ii- 1 »ut ton micro- 
phone to a vacmim-tulte grid circuit? 

(A. 2) The average values are: Primary, 200 

ohms; secondary. 400,000 ohms. These values are 
fur the usual 1 .UUO-cycle standard. 
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^LL merchandise listed is BRAND NEW and is shipped in the original, instances, our SALE PRICES ARE LOWER THAN THE ACTUAL MANU, 
factory sealed cartons and carries the same guarantee of ABSOLUTE FACTURER’S COST! 

SATISFACTION! Due to the demand for this seasonable merchandise Join the ever swelling ranks of our 100 per cent SATISFIED CUSTOMERS, 
actually exceeding the available supply. ACT IMMEDIATELY! In most ORDER DIRECT FROM THIS PAGE TODAY. 



Dry Electrolytic Condensers 



Mi Hint in any position! Guaran- 
leeil neur to bluiv oul ! Remark- 
ably rnnipact ami very inexin’nsive, 
permitting generous use uf filter- 
ing system*. The fiiealer the mfd. 
capacity employed, the less A.C. 
hum remains. 50(1 v*lt peak rating. 
Ideal fur all 171 A - 2 15 power 
packs — use two of each capacity 
'h'Siri’il for 230 power packs U.000 
'■>lt |H-ak thereby assured). 




No. 


Mfd, 


Diameter 


Length 


1801 


1 


n 


24 


in. 


1802 


2 


1 in. 


24 


in. 


1804 


4 


14 in. 


24 


in. 


1808 


8 


1% in. 


14 


in. 


1816 


16 


3 in. 


44 


in. 


1824 


21 


3 in. 


4 Vi 


in. 


1832 


32 


3 in. 


44 


in. 



Cavalier Model 159 Console 
With Peerless Speaker 




crate. Complete with Speaker. 

No. 159 — YOUR SPECIAL PRICE 



Tills beautiful and dis- 
tinctive cabinet Is Botd 
with the Imllt-ln Peer- 
less Speaker. It Is de- 
signed to prucide a 
maximum cabinet at a 
ml film mu price. Veneers 
of Figured Walnut with 
attractive carvings and 
unusual I timings. Set 
Compartment. 21% In. 
wide x 104 in. deep r 
8 in. high. Height, 38 
in. Shipping weight (15 
lbs. Packed in original 

$9- 95 



Thordarson Standard Replace- 
ment Power Transformer 

70 WATTS 

This transformer 
may he used in 
Ini 1UII rig up Inex- 
pensive cl lass Is; or 
for replacement In 
such standard enm- 
hlnalioiK as three 
*21’s. two *27’s. two 
*71 A’* or two ’i.Vi, 
and an '80 rectifier. 

Suitable for the 
imnie - Hu tit rack- 
n nd panel pnltllc address amplifier, or cab- 
inet-type phonograph power umpliUcr. .lust 
the foviiiUatlnii unit for an amlici nmplillcr 
to he used ns a standard of coinparison. 
Well designed. Conned Ions are made to 
soldering lugs on the two end plates, Dimen- 
sion*: 3*4 x x 1 I m iles. For 110 120 

volts. 50-00 cycles. Shipping weight 5 % lbs. 
List Price. $12.50. ^ “ 

No. f405— YOUR PRICE 




$2- 7S 



Roister Magnetic 
Cone Speaker Chassis 

May he connected directly 
in the plate circuit nf type 
*I2A luiies: or to lilghcr- 
jHiwer tithes through an out- 
put lev lee. In push-poll elr- 
culH. slieaker may he con- 
nected frotn plate to plate. 
**!*■ inch cotie**’ type. I 1 a per - 
nit tie- is prevented hy a 
llatmcl damper: liass notes 
are well reptialuced due to 
the "frec-e«lge” effect. Its 
smalt dimensions make It 
ellgihle for use in lionie- 
c«j instructed midget sets. 
Comes with 6 ft. Cord. Dimensions: 10 x 
5 4 x * l 4 inches, Shipping weight i«4 Ihs. 
List Price. $18.00. C O 85 

No. 1500 — YOUR PRICE 




Short-Wave Converter 

Guild a slmrt-wave con- 
verter at lowest iirice on 
record, hot with which 
excellent results are 
obtainable nevertheless. 
The voltage for the three 
227 tidies used may be 
obtained from an exter- 
nal filament transformer 
or from a secondary 
winding nf 24 volts In 
a power pack. Wave- 
length from 30 to 110 
meters. No plng-ln coils: coil switch is 
used to rover wave hand. Single dial tuning, 
no grunting, no body capacity, no s<pieais. 
I.eak-condcoscr modulation. Converter con- 
sisting of all parts (less filament transformer) 
including cabinet, panel, diagram and l -page 
Instruction sheet (less tubes). ( 4 oe 
No. 1619 — -YOU R PRICE ... 

No. 1615— 6-Volt Battery Model, same price. 




ICC. A. Double Filter Chokes 

(No. 8336) 

Tills heavy-tlnly. extreme- 
ly strong, double tiller 
choke can he used for all 
types of filter circuits, 
experimental wnrk. mover 
amplifiers, receivers, elim- 
inators, mover packs, con- 
verted sets, etc Known 
as R. l\ A replacement 
part for all Raillnla mod- 
els. particularly Nui, 33, 

17 and IS. Kaeh clioko 
1).C. resistance, 500 ulmis. 

Connected in l»arallei. these 
double filter chokes have a rating of 15 Hen- 
ries at 160 M ills ; connected in series. GO Hen- 
ri* s at Sfl Mills. Fully shielded in heavy metal 
case with special insulating compound. Size 
54 x 3% x 2?». Shipping weight 6 ihs. 

List Price $10.05. 

YOUR SPECIAL PRICE 3DC 




“250** A.C. Power Transformer 

This power transformer 
supplies currents for five 
15 - volt A returns tulves 
drawing 5 Ma. and 4 
amp. on filaments ; one 
2.3 V. taW: two ’50’s, 
and two 'Xl’a. Two 227 
or 221 (if suitable resist- 
ance Is used ) and 750 
volts. Full wave ”11" ami 
•V.” A line ballast resis- 
tor, such as the Ainiierlte, 
In conjunction witli the 
special 85-vnlt primary, will maintain even 
voltage over 105 to 12"> veils. Entirely shielded 
In metal. 1% x 1% x 64 inches high. 
Weigiit 15 Ihs. For 110-120 Volts. 50-60 
cycles. List Price. $20,00. 

No. 1412— YOUR PRICE.,. 




$4- 75 



2.5 Volt Filament Transformer 



60 WATTS 

Has 2 center-tapped wind- 
ings. Ruth deliver 2.5 
volts. One winding gives 
3 amperes: the other, 11 
amperes. Pigtail had*. 
Heavy Iron case, beauti- 
fully finished In brown 
crackle. 110 to 12U volts, 
50 to CO cycles. Dimen- 
sions: 34 x 5 x 44 
Indies. Shipping weight 
!i Ihs. List Price, $6.00. 
No. 1414— YOUR PRICE 




Earl Power Transformer 

Make money revamp- 70 WATTS 

ing the old battery 
set. This power trans- 
former used in Karl 
Model 22 receiver 
supplies *’A," M ir* 
and ”C" potentials 
for: two '27’s (or 

screen - grid ’21's), 
three *26’s, two *7lA*s 

and line *80 rectifier; 

total current output of high-voltage winding 
at maximum output (about 200 volts) is 80 
ma. High-voltage secondary, filament wind- 
ing for *27 *s, ami for *71.\’s are center- 
tapped. May be used in any number of 
combinations. Suitable resistors, a couple of 
4-inf, filter condensers, two 30-henry chokes 
and by pass condensers r.implete line power 
pack. Size 3% X 3 x 2% Inches. 16 long 
leads and full wiring functions. Shipping 
weight 5 lbs List Price $7.50, C 1 75 
No. 1410— YOUR SPECIAL PRICE <pl‘ 




Shielded “A” Transformer 

Modernize storage bat- 
tery receivers by replac- 
ing ’Ol.V’s with *2fi’s anti 
*27’s healed hy tills fila- 
ment transformer. Sup- 
plies 1.5. 2.5, and 5 
volts; 2. 5 -volt win* I Ing 
center- tapped. Heats 
three *2»"s. two *27’s, 
amt ivvnM2A's or’7IA*s. 
3x3x1 inches. For 110- 
12n volts. 50-GO cycles. 
Weight 54 lbs. LHt Price. $4.50. 

No. 1400— YOUR PRICE 




$1- 75 



A. K. 37-38 Filter Choke and 
Condenser Block 

Contains two filter 
clmki-s, a speaker out- 
put choke, two high- 
voltage illter condensers, 
a detector by-pass con- 
denser, ami an H.F.- 
A.F. by-pass condenser, 
eacli connecting lead 
l»eing Identified hy col- 
ors. To make up efficient 
power pack for a re- 
ceiver using a type '71A 

output tube you need only a rectifier tube 
socket, a voltage divider, a power transfor- 
mer. and this filter block. 34x14x5 Indies. 
Shipping weight 6 lbs. 

List Price, $7.50. C 95 

No. 1800-283— YOUR PRICE... * 





FREE 



We have hist D<nmi our new "RADIO 
SERVICE TREATISE It's ml pot all 
the wav through 52 new hookups and 
circuit diagrams. 140 Illustrations 
Partial tout cuts: Modernizing old radio 
sets. How IO toim-ri batten in putter 
sets. Selection of tubes. The detector 
tube The power tube. Changes In 
grid nr Idas el nuns Pnsp pull 

amplifier*. Replacing audio trans- 

formers. Phono, attachments. Huh to 
choose | mi we r transformers. Voltage 
dividers Wattage of power trans- 
formers Selecting ami Installing 
replacement ports in radio sets. 
Hltt«r condensers. Repairing -|t 
eliminators. AM. HHANli NEW 
DOPE— NUT A REPRINT < hmk 
fPlL «f REAL f ritl in inform itinti 
-all tiie \v«> through Even the 
catalog section has dozens nf 
fount! anywhere before. 
TODAY Enc’ose 2 cents for postage. 
Treatise sent by return mall. 




GUARANTEED 6 MONTHS NEONTRON TUBES 

Sold mi a 6 MONTHS FREE REPLACEMENT GUARANTEE 
RASIS. PROVIDING TI RE LIGHTS! All tubes arc carefully 
meter- tested before shipment, and carefully packed. Do not 
confuse these HIGH IJI'AIJTY tubes with any other Tow 
priced” tubes mir low jirhes are possible because we do & 
YOLF.ME business! 




63c each 



Choice of 
112 A 

200-A-199UX 

199UV-120 

224 

70c each 



Choice of 
245 
280 
171 



80c each 



Choice of 
222 
210 
250 
281 

$1.60 each 




Utah Dynamic A.C. Power 
Speaker — Model 33 A 

1 10- volt, 0U -cycle 
A.C. light socket 
supply for field 
excitation vv i t h 
Westinghoirse dry 
rectifier 
0 in. high, 04 
In. wide, 7 4 In. 
dee p. Speaker 
cornea packed in 
vvtmtlc n irate, 

Weigiit 10 Ihs. It 
is one of the 
most powerful as 
well as best re- 
producers in the market. It- inch Cone. 

List Price $50.00. € 7 50 

No. 1506 — YOUR SPECIAL PRICE sf I * 





Roister Jumbo 
A.C. Power Transformer 

85 WATTS 

Will supply sufficient 
^ current and voltage for 
AN push-pull *10*s. in ctm- 
I 1 junction with type *81 
r 1 . half- wave rectitlers The 
2.25- volt secondary out - 
j.-,l pul is just below the 
rated maximum for type 
tfj *21 and *27 tubes : tubes 
will last much hinge r 
than when heated from 
a higher-voltage trans- 
former. Four secondaries are rated as fol- 
lows: Secondary SI, 7.5 V,, 1.25 A,; S2, 
center -tali pet I. 7.5 V., 1.25 A.: S3. 1.3 V., 
4.25 A.: SI. 2.23 V., 1.63 A.; S3, 725 
V.. 00 Ma. Primary* is tapped for low line 
voltage. Has eight feet drilled for mounting 
to base of pack. Generous iron Core assures 
eool performance under heavy load. For 
1141-120 Volts, 50-60 Cycles, Dimensions; 
14 x 4H x 44 Inches. Shipping weight. 
12 lbs. List PrTee. $19.50 70 

No. 4336— YOUR PRICE 

The SONOLA 1931 A.C. Model 
Midget Receiver 

RCA LICENSED 

Tills Midget Receiver 
will outhcrforni many 
of Its larger brothers. 

Fses 5 tubes: 3 screen 
grid. 215 power tube, 

2*0 reel i tier. Rnla dy- 
namic. Large capacity 
filter. Perfectly shield- 
ed. Selectivity obtained 
hy use t»f three tuned 
stages. High amplifi- 
cation is assured hy 
screen grid RF. screen 
gritl power detector and 
*45 output. Hola Dynamic gives wonderful 
reproduciitin. So small you can put it any- 
where yet it will tit. Thera may be cheaper 
midgets on the market. We are fully aware 
of this. That's exactly why you should 
have a SONOLA. There is NO GRIEF with 
this hioh grade set. For 5u tu <pJ cycle, 
110 volts. Dimensions: 14 x 9 x 18 Inches 
high. Shipping weight 30 ibs. List Price, 
$59.50. *0 0.25 

No. 2500 — Your Price (less tubes) yJfci 




Genuine Mapnavox Microphone 

Do Your Own Home Phonograph Recording 

Made by the world- 
famous Maun a vox Co. _ J"-. ■' , 

While originally made I 1 

to strap on the head, 
it D easy to screw a 
handle onto one of 

the side bracket*. The side brackets are 
covered with soft rnh)»-r and place Hie 
microphone at ihe best siH-aking distance 
front the mouth. <*oVnes ivith 6 feet of cord. 
The biggest mike bargain in America! rnnt- 
plrte with straps and buckle to fit around 
head, Rrand new, in original factory pack- 
ing. Shipping weight 1 lb. 

List Price. $10.75. t 1 65 

No. 1610— YOUR SPECIAL PRICE f I’ 



“RTC” High- Voltage “Puncture 
Proof” Filter Condenser Units 

We guarantee these con- 
densers unconditionally. Ttv?y 
arc ideal for general re- 
placement purposes ami can 
he installed In any new 
power-pack. All condensers 
arc furnished with 8TtKh 
lengths of tinned "push- 
back" wire. 

BOO VOLTS 



iSSk 



Cat. 


Mfd. 


Your 


Cat. 


Mfd. 


Your 


No. 


Capae. 


Price 


Nol 


Capac. 

1 


Price 


1702 


•/* 


$0.25 


1706 


$0.45 


1703 


1 


,30 


1707 


2 


.75 


1704 


2 


.40 


1708 


4 


1.10 


1705 


4 


.60 







WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders; bal- 
ance on delivery. 

If the full cash amount accompanies the order, 
you may deduct 2% discount. Send money order — 

certified chcc!; — U. S. stamp* (any denominations.) 



Radio Trading Co. 
25 West Broadway 
New York, N. Y. 



ORDER FROM THIS PAGE. You will find special 
offers from time to time in this magazine. Get our 
biff FREE catalog for the greatest Radio Bargains 
in the U. S. 

Should you wish roods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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SERVICE MEN 



At the tremendously low prices at which the merchandise below is offered, every 
radio dealer, service man or mechanic should equip himself with stock for future 
use. It is probable that such low prices will not prevail for long. 




Fnr radio, phmiugtuph or puli Hi addu-" >y*tem fc . llepnidin 
The amplifier ha.. - >lagi »i >i n ►- a 22“ In flu’ flr>i anil two 

‘rim KoMer " 1 lym'iidr r !l.a"i' supplied will) and I'm l«di**l In tl.t* prhe of thi 

M A TV 11 Ell. 



Hpecili and quisle with tmirieluu* fidelity of tone, 
tnlio lu tlu push- pull >lage with u 28U rectifier. 



KOLSTER 245 POWER AMPLIFIER WITH 
MATCHED DYNAMIC SPEAKER 



An Outfit of 
Proven Superiority 



LIST. $98.00 
Less Tubes 



Our Net Price $24.50 



Less Tubes 



RADIART POWER TRANSFORMER 
All Secondaries are Center-tapped 



SUPPLIES VOLTAGES AS FOLLOWS: 




Our Net Price 



Primary— 1 10 volt. 5tl to liO Orles A.C. 
Secondary— 2. . r > volt, supplies filament 
for five or more Screen-Grid in 227 
type tube*. 

Seeondaiy— 2.5 volt. supplies filament 
for Iwo -13 Power tidies. 

Second.: r> — 5 \i.li. supplies filament for 
one 280 Rectifier. 

Secondary— High Vollage, 375 volts each 
bide of lap. supplies sufficient plate cur- 
rent for two 243 1‘ower tubes. 

$3.75 




$7.35 



245 POWER TRANSFORMER 

l-'nr u. e with a 2MI net flier 
tube, u» deliver dun volt- 1M 
i, I |iiu milllulilpeic.. >1 1 

higher voltage at ln\\er drain, 
from 105 - 12:. - volt A.C. Hoc 
(marked 1 10 \ I. .‘.0 - i > i U*s. 
The pilinarj I* tapped at 82*4 
wilt > [p m*t a soli am- nguliitnr 
i> UM'd The Ida. k Piim«i> lead 
is rnmumii. It im> vnltaKe regu- 
lator i> Used the other primary 
lead is the giecn i»ne If regu- 
lator l' iwd. tin* red and black 
foi in the lirtoit The .emndao 
voltage* are all center-lapped: 
€72 volts A.C lor 2M» plate*. 2*2 
v. 3 amp'- tor 21*. output. sluKle 
or (Mi'li- mill : ' 2 amp*, for 

280 filament: 2*4 volts Id mm*, f.ir un to eight 224 or 
2^7 fitl.e' t enter tap> are led and all lead' are Identlnul 

on mime plate Laminations are hidden eveepi sit hot 

Light* ini h leads emerge fp.m the *hh-'. hut It pret erred 

may be taken ofi through the if the I raii'bu mer 

by i.U'Idng them through the rubber giniiimrl* Hdnplng 
vi eight, 12 lh>. Oveiall >izi : .V' evtirini- width x I V4 
high. 

Our Net Price 

No. 250 POWER TRANSFORMER 

Same as above 

Our Net Price >8.50 

No. 171 POWER TRANSFORMER 

Same as aome 

Our Net P rice >5.50 ^ 

245 B SUPPLY CHOKE 

Iiiii in i-hoke mil tor If tillr.it loti in 
21 *. < ireult' ; 200 nil m > I if ra- 
sUtance. imluetanee 30 hemv>. A 
l ii.nt Iiiii. »U' vvindltiK tapped in two 

I - 1 place*. giving tin re >ertion* and 

tour old lead.'. and peilitiltlng a 
"choke litp in " to tiller. Tld.. method 
leiigllicii' lectiller tube life and filter 
ciiiideii*er life, vet lilt ration Is >plen- 
-K. did The Ida. k had goe% ; 0 the 

^ id diet filament center, the red. 

g i cell and yellmv lead' are next In 
order. fapailties suggested: black, 

none: led I mtd. : green, 8 infd.; 

yellow. 8 infd. In >hi elded |>olUhed 
Shipping weight, 4 lb>. 

$3.65 

POWERTONE TONE CONTROL 




aluminum c 

Our Net Price 




A scientifically designed lii'tniNient for the regulation and 
untied of lorml iiualitv Cl;i"leal mu * if. great MliKers. »®“ 
ith.ii> .utl't* rail be ttea id the way >mi have always longed to 
Pear 1 lie in. Tile tone rnntrol I* ra*il> and « m Irk ly Installed 
without the u>e of any tools. LIST PRICE. $3.00. 



Our Net Price 



$2.55 




EDISON AUDIO 
TRANSFORMER 

Ratio 3'/ 2 : 1 

Each 85c 

Dozen $9.00 




BARGAINS IN TUBES 



Regular MI.VKU 


SHIELD or 


TAlt Vanillin 


Tubes— 100 per 


cent, replacement 


wit bin ihrec- 


tiiniitlis pruv ivied 


they still light 


X20IA 


$0.35 


X28I 


$1.05 


X 226 t • * 


.40 


X250 


1-25 


Y227 


50 


X210 


1.25 


Y224 


.75 


UX 199 


60 




.50 


U V 199 


65 




X280 


75 


U X 1 20 


65 


X 1 7 1 A 


50 


WD11 


75 


XM2A 


50 


WDI2 


75 



NO LESS THAN TEN TUBES SOLD AT ONE TIME 




COMBINATION “A.B.C.” 
POWER PACK 

WIRED READY FOR USE 

Itullt with high -grade part*. Sutdillc* "A Il.C. * Volt' 
ago for :.-22';>. 2-227 > 2*171 As. 1-280. 

105. 1 20 Volts — 50.60 Cycle 



Isn't This What Yov've 
Been Wanting ? 

AT LAST A REAL NOISE AND 
HUM ELIMINATOR 



Jiellver* over 127. Mill* and up tn 2<Mi v.dt> * IV bower. 
The Tower Transformer l* designed to take nut* of a 
D.C. DYNAMIC SPEAKER, two eui i fleet loin- being pro- 
vidrd on the park for same. 



Price Now $6.75 




ACME 8.7 Mfd. 
REPLACEMENT 
BLOCK 
CONDENSER 

Tupped at 2.3 tUM Volts 
1.8 I'dhl 

2.:i :iiu> 
i.s :ton 
.5 30n “ 

5" High, 4" Wide. 2*4" l>eeP. 
Ideal for replacement* in "It ' 
Klimloatno Tower Parks — 
or the average Fleet rlc set. 

Our Net Price 
$1.75 



NATHANIEL BALDWIN 
DYNAMIC D.C. SPEAKER 

The Ideal M.eaker for enb* 
htel Installation Bald- 
win Quality l.uill to 
Hah lw in high Mamlard-t. 
wbieh have been rc%poti- 
bilde for Haldwln world 
wide leadership — Superior 
tone quality. Diameter 
ft iuelie*. depth 7 Im-lie*. 
field re*Manie of 2.-VI0 
ohm*. ThU dyriamio 
speaker ran he li«e.l vvltli 
A i’ Receivers ilmt are 
equipped to supply the 
“It" uirrerit to speaker 
field. 

Our Net Price $4.95 





Cut down useless serv- 
ice calls: You will find 
tills a i tide to be a 
mnmw -stiver, a* well si' 
a money -maker. for 
you. The majority of 
yolir >erv lee-call' are 
due to lllie-iiol ses. How 
much time and maieilal 
has been waxtcil hy 
yotir Service Depart - 
inent making sneeial 
apparatus to cut down 
line mdses? Now a 
simple Installation m 
the “Maxim Filterad" 
anil your trouble* are over. Work* on all currents — - 
Automatic Requires no adjustment ' Take advantage <f 
thi utter time Special introductory offer for a limited 
time only. Heavy Duty. 

LIST PRICE. $7.50 



Our Net Price $2.65 



R.C.A. MAGNETIC CHASSIS 

This elisis>lo Is the identical 
one used in the H.T.A. 

Model 1 miA and 1 ilOH 
Speakers, which list for as 
high as $35. Note hulit-ln 
Output Transformer this 
enables the speaker to he 
Used with Voltage aptdled 
to it as high ns tiOO volts, 
without iniv truce of dis- 
tortion. rattling or blast- 
ing (Equipped with gen. 
erous over-sized Magnets. 

The thick armature Is ac- 
curately centered. Tim 
sturdy metal frame is lined 
with a special fabric, 
zieutlv Improving the acous- 
tic pioperties „r this sen- 
satbmal peakcr’ Note the 
corrugated surface of the 
cone, an exclusive feature— 
enhances perfect tonal re- 
production dualities con- 
siderably. Most compactly 
made: 9" outside diameter. 

4* 2 " deep overall. 

Our Net Price . . 




MAIL ORDERS 
TO: 



UltlvM’AICK COMPANY 

245 Greenwich St. Dept. RC New York, N. Y. 



TERMS:— 20%. with order, 
balance C. 0. D. 2*/« dis- 
count allowed for full re- 
mittance with order only. 
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Carries a Full Line 
of Replacement Parts 



WHITE FOR M W CATALOGUE 







A REAL 
BUY! 



Highboy. Model 31 Oell> 

lliiglil. 66 lih he*: width. 
tnclio; ( h-|.th, ML IimIkM. 
Willi hiMik *helf a* *huvvi>. 

LIST PRICE, $50.00 

Our Price, $5.95 



IToisslit . 10 iiirlir* ; width. 20 Inches; 

d«‘jitli, N>4 Indus. Shipping weight. 
•hi pounds. 

LIST PRICE, $32.00 

Our Price, $3.95 



VICTOR 



REPLACEMENT CON- 
DENSER BLOCK 



10>, MFD.. 600 VOLTS 

For replacement in All Victor Sets 

Tm a l caluiritv lo^i . liihi 

vvork’iig Mill age. 

Utilised in uict.il ran. 

Size: ."* a , in long. 3 | n . high 
and I In. w hie. 

Cat. No. 2709 

Our Price, $2.25 



WESTERN 

ELECTRIC 

TYPE CW 930 

HAND 

MICROPHONE 

WITH SWITCH 
Cat. No. 3602 

Our Price, $8.50 



reerless Courier or Transformer Corporation 
of America DYNAMIC 
SPEAKER CHASSIS 

2500 Ohm D.C. Field 

The latest and he*t 1 Verio** Speaker 

t Ynter- tapped v dee mil 

Equipped with output tiaiMurmer 
9-imli diaphragm 

Cat. No. 175 

Our Price, $7.50 



The Robert Findlay Artistic Radio Consoles 



D KSKiXKI) expressly for Crosley Jewelbox, Show box and 
(ienibox Receivers, but may be used with others. 

Finished with the beauty of tine, carefully matched veneers, 
with attractive speaker grille. Made entirely of metal. 

Console vibration and other impreven table causes of distortion 
have been eliminated. The baffle construction is the last word 
for true dynamic reproduction. 

Junior Lowboy, Model 3-J (riflht) 

IIHk'Iii, 111 incite.*; width. 2:i'j inches; depth, 11>. 
inches. Shipping weight. "it pound-;. 

LIST PRICE. $30.00 

Our Price, $3.95 



Perfect aide contact 
Standard *4 -In. shaft 



CENTRALAB, FROST, CARTER, 
YAXLEY and CLAROSTAT 



VOLUME CONTROLS 
and 

POTENTIOMETERS 



R.C.A. VICTOR UNCASED CONDENSER 




1000 VOLTS D.C. WORKING VOLTAGE 

This genuine R.f A Vhtnr unease, I condenw-r Is 
uniilMue.r nf the highest grade materials. They 
are compact and mni*turo proof, impregnated in 
spciiai heat residing e,im|u>Ltnd. 

100% REPLACEMENT GUARANTEED 



Cat. 

No. 




Size 


2927 




V 2 MtU. 


292X 


1 


Mid. 


2929 


2 


Mfd. 


2930 


4 


Mfd. 



Each 






25c. 


$2.50 


doz. 


35c. 


3.60 


doz. 


50c. 


5.50 


doz. 


85c. 


9.00 


doz. 



ROTOR 

SYNCHRONOUS 

MOTOR 




Cat. NO. 1 2 1 



COMPLETE WITH TURNTABLE 

A nnideiri. .illpoipi.sc \.<’ *llent 
He; trie phormgr ipli motor eipiipped 
with nirniable. Sturdy ;md f-oinp.it t. 
only M, in, he* thick. Sturt* and 
>toh> at tin- mete touch of a linger. 
A i oil* taut t>>nuie ut exactly Sn revo- 
lution- a minute. tvgunl)f** of volt- 
age (tu< tMUtiiin- A o*u re* an even 

quality reproduction with,, tit ili*t«ir* 
i ion. Truly .t perfii-t sy m hronou* 
fled lie motor LIST. $22.00. 

Our Price, $3.25 



Cat. 

No. 


Size 


Description 


3754 


20 


Ohm 


C. T. 


3700 


200 


Ohm 


O. T. 


295G 


400 


Ohm 


C. T. 


3775 


1,000 


Ohm 


Potentiometer 


3702 


2,000 


Olnn 


O. T. 


3751 


30-3, S00 


Ohm 


Twin 


3770 


3.000 


Oluu 


Volume Control 


3777 


,6.000 


Ohm 


Volume Control 


3S02 


0,000 


Ohm 


Volume Control 


37 7X 


10.000 


Ohm 


Volume Control 


3779 


25,000 


Ohm 


Potentiometer 


3710 


40.0(H) 


Ohm 


Twin 


37X0 


50,000 


Ohm 


Potentiometer 


3S1 1 


100,000 


Ohm 


Twin 


3704 


200,000 


Ohm 


Twin 


37X1 


500,000 


Ohm 


Volume Control 



Net 

Price 

$ .15 
.25 
.45 
.25 
.35 
.40 
.25 
.25 
.25 
.30 
.35 
.90 
.35 
.40 
.25 
.35 



MAIL 

ORDERS TO 




16 Murray Street 



New York, N. Y. 



TERMS: — 20% with order, 
balance C. 0. D. 2% dis- 
count at owed for full re- 
mittance with order only* 
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Amazingly EasyWay 



to learn RADIO TELEVISION 



TALKING PICTURES 



Don’t spend your life slaving away in some dull, hopeless job! Don’t be satisfied to work for a mere 
$20 or $30 a week. Let me show you how to make REAL MONEY IN RADIO— THE FASTEST- 
GROWING, BIGGEST MONEY-MAKING GAME ON EARTH! 

Thousands of Jobs Open Paying $60, $70 to $200 a Week 

Jobs as Designer, Inspector and Tester paying $3,000 to $10,000 a year — as Radio Salesman and in 
Service and Installation Work, at $45 to $100 a week— as Operator or Manager of a Broadcasting 
Station, at $1,800 to $5,000 a year— as Wireless Operator on a Ship or Airplane, as a Talking Picture 
or Sound Expert— THOUSANDS OF JOBS PAYING $60, $70 AND ON UP TO $200 A WEEK! 

foam Without fossons in 60 Days 

ByActuaLWork-h the Great Coyne Shops 



You learn ALL branches of Radio at Coyne — in 8 
short, pleasant weeks — NOT BY CORRESPON- 
DENCE, but by actual work on actual Radio, Televi- 
sion and Sound equipment. We don’t waste time on 
useless theory. We give you just the practical train- 
ing you’ll need — in 8 weeks’ time. 

No BookS'No Lessons 

All Practical Work at Coyne 

Coyne is NOT a Correspondence School. We don’t 
teach you from books or lessons. We train you on the 
greatest outlay of Radio, Television and Sound equip- 
ment in any school— on scores of modern Radio Re- 
ceivers, huge Broadcasting equipment, the very latest 
Television apparatus, Talking Picture and Sound Re- 
production equipment, Code Practice equipment, etc. 
You don’t need advanced education or previous experi- 
ence. We give you — right here in the Coyne Shops 
— all the actual practice and experience you’ll need. 

Television is on the way 

And now Television is on the way! Soon there’ll be 
a demand for THOUSANDS of TELEVISION EX- 
PERTS! The man who learns Television NOW can 
make a FORTUNE in this great new field. Get in on 
the ground-floor of this amazing new Radio develop- 

H. C. Lewis, Pres. Radio Division Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 31 - 8 H Chicago, III. 



ment! Learn Television at COYNE on the very latest, 
newest Television equipment. 

Talking Pictures a Great Field 

Talking Pictures and Public Address Systems offer 
thousands of golden opportunities to the Trained Ra- 
dio man. Here is a great new field of Radio that has 
just started to grow! Prepare NOW for these mar- 
velous opportunities! Learn Radio Sound Work at 
Coyne, on adtual Talking Picture and Sound Re- 
production equipment. 

COYNE IS 31 YEARS OLD 

Don’t worry about a job! Coyne Training settles the 

S * b question for life. You get Free Employment 
elp as long as you live. And if you need part-time 
work while at school to help pay expenses we’ll gladly 
help you get it. Coyne is 31 years old! Coyne Train- 
ing is tested — proven beyond all doubt. You can find 
out everything absolutely free. JUST MAIL COU- 
PON FOR MY BIG FREE BOOK. 



J H. C. LEWIS, PRESIDENT 

I Radio Division, Coyne Electrical School 

| 500 S. Paulina St., Dept. }1*SH Chicago, 111. 

I Send me your Big Free Radio Book and all details of your 
Special Introductory Offer. This does not obligate me in any 
| way. 

| A ante 

I Address 

J City - State 
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There are Two Ways to go about 
getting yourself a better job 



1 Stick to your job. And work. 
Know theory as well as practice. 
Study the jobs of the man along- 
side you, and the man above. 
Know the how and why. 




Decide that you are up against a 
stone wall. Consider what you 
do best; what you like to do; 
whether it pays well; offers a 
future. Then yet ready . 



Opportunity will knock at your door when you are ready 




With a 



working knowledge of 



vou ran find a jul> in a field that never will be 
oven n, wiled . 1-ur Klerti irity dues must of the 
wmldV w«>rK tndji\ , w rll du nmre tomorrow, 
There will always be goud jobs for good men 
in I I < ■< 1 1 "I < 1 1 1 \ , „ , and at good nav The 
uuik r^ inn Kiting! \nu put }uiu- heart ami 
soul into it — get rninow here,. 

AUDELS NEW ELECTRIC LIBRARY 
make-* FJeet rieity as easy as ABO for bogin- 
mu*; intuit -ting lit t imi ; engineer^ t aery fn 
pot kt t Im .^piire time reading and H'ft'iriicc; 
<jiit j * t imi;* B rttiMM-rv, <|j[igiiim<, ealeulations, 
imdi i w i itt i > eudu du-dgit, (h m>t nn t tun . op- 
eiat tun n nd niLimti num t nf modem elect rieal 
imjii Imm-m and rippl inning H'lJ.Y (OV- 
LU1 ll.intwuKr 12 liumUoiue llexible cov- 
ered vulmias. (Nine ready, three ill work.) 
THESE SUBJECTS — Hundreds of Others 

Dynamo* D-C Motor*, Armature Windlnff, Mainte- 
nance, Tests, Batteries, Transformer*, Condensers, 
A-C Motor*. Alternating Current, Meters, Power Station 
Practice, Wiring, Diagram*. Electric Railway*, Elevators, 
Auto and Aero Ignition, Radio, Telephone, Telegraph, 
Motion Pictures, Talkios, Refrigeration, X-Ray, Welding, 
, Domestic and Farm Appliances. 

Cargg type, Fine 

paper, Beautiful 
binding, Profusely illuk- ) 1 



QUESTIONS AND ANSWERS 

i ri'tui ihIh r wbn \<m n ml I IIP \l Ml 1 WAY. 

trated Photos, diagrams. 1 V ' r ' |,:ir -*«r .|»li w wnll.n mih|.|v and l.^jrnllv BO as 
llll-WiT Mil ‘Tin| i |U< > 1 1 > m.s 1 ;|t the t'llll of Cill'll 



valuable tables. 



AUDELS EASY BOOK-A-MONTH STUDY PLAN 

The newest, easiest way to study. Only unoT"fim| tt mien-cK nil (‘rusting, are amazed at the 
l>ook a month tu read. Kverv subject made* as ease of it and the >pcnl with which tiiev learn 
simple and clear as ABC. Even poor students | What you start the Audit W ay you ejui finish! 

COSTS 6£ A DAY BUT SEND NO MONEY 



The money cost — the price of one mild cigar per 
diem — is nothing. The price in time is u few hours 
per week, spent as enjoyably us in reading fiction. 

PLUS NOT TOO MUCH SWEAT 

The cost in effort is something. No one over got 
anywhere without lifting a huger But — wo have 
!>een helping men to overcome the hand imps of 
education for FIFTY Y KAILS. Ut us help you! 

MAIL COUPON TODAY 




THEO. AUDEL A CO., 65 W. 23rd St., N. Y. City 

Wul V' J I I. Kleelrir Library on 7 days’ free trial, 
ll *i. 1\ 1 will reijoi £| ,*in. oilu rwi^e reiurii it. 1 
a n • r*t»— l >iui to mail oiu booh i ;U‘li month on 
same reriiis. No ob’igar ioii unless ! am t>aibfn-d. 

Name 

Address 

l Jerupat ion 

Kuiployi-d by R.C. 
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World Famous Radio yR®Mve^ 



><’ • 1 

u 



Console Quality 

in a Midget Broadcast Receiver 
You Can Place Anywhere 

Pilot Midget 

This attractive two-tone walnut miniature 
A. C. receiver has proved the equal of high 
priced consoles in many locations 
throughout the country. Because — it era* 
bodies console features; 2-224 Screen 
Grid stages, 1-224 Screen Grid Power 
detector, 1-227 Audio stage, 1-245 
Power Audio output stage and specially 
designed eleetro dynamic s|>eaker. A super 
powered 280 voltage supply gives trouble- 
free operation from any 1 10-20 volt house 
current line. 

Pilotron tubes arc standard equipment 
because Pilot retailers know none are 
more reliable. 



^vOTRo^ 

RADIO 

TUBES 

ENOORSEO BY 
PROFESSIONALS 



For World-Wide 

Radio Reception 

Short and Long Waves, 14 to 500 Meters 

Pilot Su P er-Wa SP 

Rev. J. W. iVihe/i, Botonque, Con go- Beige Africa 
say.*: “Here in the licarl of Africa I hare received 
9LO* JB, 2BL. 5SW, AFK, PCJ. WGY (W2XAF), 
WRNY (W2XAL) and more stations on loud speaker 
with my Pilot Suj>er -Wasp/* 

David IT. J. Jones, Brisbane , Australia says: **I 
have received on my Super-^ a«p all the test trans- 
missions between W2XAF (Schenectady, U. S. A.) 
and VK2ME (Sydney NSW), PCJ Ifotland 
CS5W England and Sydney — London i> Ho no 
service.'* 

dnatirf R. Baldwin, St. Raphael (1 ar.) France. 
ifly<s: “1 heard from KDKA 25.4 meter*. ‘We will 
now rebroudcust a ronccrt from London/ Shortly 
after the music front 1-ondon came in clearly, 
having twice crossed the Atlantic/* 

Pilot Snpcr-WtNp (omfH in MIT FORM 
which can be assetahled In ■ lew hour* 



BATTERY SET KIT 

150 



A. C. SET KiT 



PRICE 

Complete in 
Modernistic 
Cabinet 



50 

less t »6er 



PILOT 



m 



r ->v ' 



Chicago Office* 
S. Wells Sired 



Ut:KNShi> tNDKH 
It L A 



Kit K-111): The but- 
tery -o|n;rulcd Softer- 
1 hi I lories and 
Tubes extra. 



KitK-H5:Th« LC. Saprf- 

W**p. Um' your oh n ABU 
(xtrlt or INI.. I ktlll. »j»c« 
dull) dmitntrd Tor the 
Super* Wasp. Power Pack 
un d Tubes Cxtru. 



RADIO 



At Haiterx Kerry u here or If rife frt 

& T IT BE CORPOBATION 



RADIO 

LAW KK X C K , MAM. 

Abir For If Office: .12 j Rnnuhray 
OFFICE* IN PH INCH* l L t.OLSTKlLS OF THE WOULD 



San f runciMca Off ice t 
I27H Mission Sire*- 1 



* 

4 
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